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W B RAMEREANELRE M N Z S R BORE R 5 27 7 I3 F 3%t i £ A,
B E COR A A AT E . F B4 4 50 mmol/L # NaH:POy 33K (pH4.45), %3 4 0.6 mL/min. 192 nm %
KmE, ZRAA T RIURE I GEn T HEEXYmER WET KaME T LBt F P HEREE
BT, HRERLI . FEPEG PG AT B LK NEYG BT HAHERA S EHEALHER
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SRR 12 Ff SR A Bt R R LR A5
2 1 2 H G R Bl SR 8L ( glyeinebetaine ) . fRTFK i 32
B (betaine, BET ) T~ 525 ALK . MK
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YT, TEARRE B R B AT RS0 A P S
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(55 SThAE . 2 5 4RI IE % (9 A= FETh AR, 7E
Y R R ) B RS E TR R, s
SR T R e A A R G A R, dn i
SRIRIEFRY F RS SNH 2K R RE
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g EEE LT,

AT R | A SR R S A S
MBI, SV P E ok
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K Waters 510 7 g2 AH €6 135, 481 AU %
A ] 0L KA I 2% 77250 75 @ R R, HW2000
R T AEu, Hypersil BDS (250 mm < 4. 6 mm
Stm) C'° AR LA (irreqular — H 3R

TSEBIAR HE i (sigma, 730 AT4E) » SELEAERR PIC
B—8(TOKYO). NaH2PO1 (73 HT4) - Dowex B, FH
B2 iR (100 H (200 H , sigma) ,

1.2 #peliEss 5

RIS R AN R A /N2 S TR AR A
6 SHAFEHTRARS| 15, Fhr @ eRnE &1
RIS A A (25C), e R 14 h/d. ey 300
:Umol/(m2 s). H/NFSEERKE AR, S
PEG 6000(—0.8 MPa) (iAW EAT ria 40 28, X B8
AHEF MK, MWWra AL BRI 46 5E 0% 12 h BL—K
MA£(12h, 24 h,36 h,48 h), 2 48 h 4 BZEE,
ZEREFR AR KA K AL 3] 759K F% 12 h BRURE (60
h,72 h,84 h.96 h), BUZE 96 h 455, RAER H {7
1 —80C TR/,

L5 g N Fr s FEMR RS R T HIFREORY R
HRH) 10 mL BLOE L N S mL 2B FK, 90C
KB 1 h, RIGTE AC MR HUE IS UE
ERAKT ACRES R G HIEFK. &I IER.
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SOCKIRIRGEE 2 mL,
L3 SreEmitleE

BUL.5 g /INZEHE s AEMR RS VR T IR O R
FReF) 10 mL BLOE L N S mL £ 857K, 90C
K L h, SRJETE ACTNRSEER TR B 18
BT ACRIELRG EPIR, & I8
SOCIKIBIRAE % 2 mL, FAFEMI 3 MEE,

B AIAE IR AR AR E I 5 mL Dowex (1
X 8) B F2Z A AEAEFT 5 mL Dowex (90W X 2)FH
BB e AE. A 10 mL %5 B KR 2 AT AT
A 10 mL 2 mol/L ) NH:OH ¥ it Dowex (50W
X2) BB T R AL SR R v v T 80°C
KitzET. M 1 mL FSIAREMAES, £ 0.25 tm
HFLUERERT IR B 20 #L_ERESHT,
L4 @ikt

FizhAHH 50 Mmol/L NaH2POs (pH4.45),

R 0.6 mL/min, 192 nm PR35, dEREEN 20
ML, FEiR 30°C

2 HRE

2.1 LUREMHIHIL

211 gy ARRESER B R A R e
S TR L B R 1 T 2 M A R R G
TSR 80°C K I # R M 4 L U PR 25 T 16 FRT
SHRAE RS A T AR T R R

2.1.2 BRAMYETRE  HEEWSET K B
H TR TN E AR TR, A 9280 R i IE 22 ik B
PACAR B R A & T E 2 (36 1), R A Lo (3 IE
ST, BL HPLC 1 B30 & &t 45 b7 T
RS 2,

®1 EXKBERKF

Table 1 Facters of orthogonal experimental

i H KRB (mL) KB 1] (min ) KIBERE (C) RIIEECC)
[tems Water volume Bath time Bath temp- Extraction temp-
1 5 30 70 2
2 8 60 80 4
3 10 90 90 0

R2 HMEERERNEHRUHETZRERL(3')

Table 2 Results of optimizing the conditions of extraction [Lg(34)]

| IZK AR (L) IR 8] (min ) KR (C) BARIRIE(C) T BET & i (Hg/mL)
Items Water volume Bath time Bath temp- Extraction temp- Average BET content
1 5 30 80 2 0.01016
2 8 30 90 4 0.01876
3 10 30 70 0 0.00854
4 5 60 70 0 0.00612
5 8 60 80 2 0.01765
6 10 60 90 4 0.02176
7 5 90 90 4 0.01931
8 8 90 80 0 0.01178
9 10 90 70 2 0.01543
2 0.01268 0.012013 0.014717 0.014563 —
2, 0.015177 0.016063 0.013437 0.019943 —
s 0.015507 0.015317 0.015287 0.008887 —
W R 0.002827 0.00405 0.00185 0.001056 —

MF 2 AR A S SRR e A A
KR 90°C, KB A ] 60 min, RAZIR A 4°C,

M= R oJLAE H FEPI AN R K Rz R B
A2 KR I 18] 35 B 122 PR 3R X i Sie i ) 412 HU2 i

RETRER 10 mL, FEHEET OBRE 65 Bk,
KTAESE 12 h BEREER S Bl 0. 02176 tg/mL,  2.1.3 jemlkkehsdd  HF—a IKE R TSRS
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HEATE TEBOE B X [A] 150~550 nm #4749
il BB OO HL A A AN 45 RN D it S AR
192 nm P AT e KRG AL, 2B K AR I R B
o ARSI/ 0N BORBEAR, R i 192
nm 4 HPLC AR K

2. 1.4 ARe##E  HERE OIS BBURMILE
FEZ — EHAERR Y B  PEER i
ATBAREE, IEREE TG R TR AT AR M A il 5T 7
B, SR BOE A A R B SRR X M A SR A
M, BRI 3,

*3 FEFERTHEBET MRERESEER
Table 3 The reserve time and wave area

under different column temp

FER(C) A% B8 B} [8] (min) I AR (mV emin)
Column temp- Reserve time Wave area
20 6.346 70134
25 6.016 64331
30 4.546 61947
35 4.493 61052
110 |
~ 100} <
2 90| N
§ g0 S
% 70 | &t WBET
g 60| w;
S 50 o
4 40 | |
‘i 30 )\ -:.
20 | (N
10 | NN
0t I B TV A N . ~
10, b s oy s omipes sy
1 2 3 4 5 6 7 8 9 10 11
It fa] Time(min)

B 1 50 tmol/L KH2PO.(pH4.45)+0.1%PIC B—8
Fig-1 50 mol/L KH2POs(pH4.45)+0.1%PIC B—8

2.4 FHEFEE

2.4.1 HEESEE  BEHSERARERER (0. 06
mg/mL) . FELEUERE 5 K, FRIK ERERL 20 1L, 3% 1.4
HR T IR T S A T €0 B A3 A U R S T A
IRAELEF L RSD i h 1. 24 %0, FE kS 5 B AT
2.4.2 FRMEFEL  BUR—FREERIE TR L
SV 4% 1. 4 R O G S R T RS A TR
HSETR I TR ALY RSD (B 1. 7620, £ HZ i &
PRS-

2.4.3 RxHEEE  IUFE—FMEEER BT 250
fE0,1,3,6, 12 24 h il 52 W i A T3 RSD 2H
2.3%0, RWIBHARERTE 24 h NREE,

2.4.4 WDkEZE OIS RAEES 3 M, 4>

F% 3 AU . Bt i AR 00 T A BE e i)
AL, DT R/ e 73 B R SR ety {BLAE 30°C~35°C
Z I PRE R AR AR, HRBEIA LR E AR
HER xRk #hok A 28 C~30C HH,
2.2 REhAERYERE

FEFRBIAH T IN B 18 B T4 = B SR 73 25
RO AR SEBSXHAE R S AR HP HEAT T I8 IS i 7
R LSS (AN 118 2 BiR ) . A5 SRR, FER B
H(NaH2PO4/pH4 - 45) 78 hi Bs 1 %ot il 7 th RE HUAS:
BAFRR (B R R B, N B X i R
PIC B8 J& . i/ 20 i A Al 4R 1 70 B
2.3 FriEmLk

YRS PR B S BBl o & PR I B AR T 3K
0.006,0.03,0.06 0.3 mg/L H1 0.6 mg/L. 43 H4
S DU VR R AR b W THT A S A AR AR 22 1 A
Mk, mE Y. Y =8762+3. 1546 1+006 X

LI FRH . 7F 1~500 tmol/mL I . e
W HIETHAUAE RIFAEER R B HR 5 ng
(S/N=3),

3.991

110
100
90
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70 i S BWBET
60
50
40 ,
30
20
10
() RS, ) VY U —— NS ——
10

5.273

#i [E Voltage(mV)

9.783

VS NSV N SN S

CHRN S B —

12 3 4 5 6 7 8 9 101
I ) Time(min)

B2 50 Pmol/L KHzPO.(pH%.45)

Fig-2 50 Pmol/L KHzPO(pH4.45)

B IR SRR it 5 L ] 45 B P E R AT, U
SETHSE- [ eR  98. 224, RSD {E 1. 6470,
2.5 HmlNEER

I PEG6000 it /N2 4 36 h J& B~ i
BT EREMZEEIAR, 5] 1 SRR,
B 6 ShE (HARRELERF ARG IR, NI it
B, (HAR KA, 48 h Jaha sl TR R
IKs Bl AZ KRR BEE R IR, /INZE W SCEE T IR A2 1 IR
A I PR R RIS ZZ R AR

R ARSI T8 X K 8 T /N2 Wy e A T
SO S AT 3 B T Ky il T Ak R 4
SR 5 R 2L . FEIER K7 26 1F (R R ARG
k£ 6 5(S6) ARG 15 (Z1) I, e & i
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TR, TAEALFRZ h, JTR AR 6 S 4Ry
HSRHS A B  AEME R (0~ 12 h), B
IERESEINGE TSt & BN, /Mg 12 h BEIH =
(0.02951 tg/mL ), B JG 48 h W& FAIL A (0. 004842
Fg/mL) A58 TIE R (0. 002626 Hg/mL): 7E 48 h f&
BEATEK, TSRS S T 4R34, B3 60 h A%
K(0.032357 tg/mL ). Bl J5 Rr&LFEAR. £ 84 h B3
0.002481 g/ mL, PR IEH (W& 3).,

0.05 —4— 56" Shanhe 6
0.04 —#— #5|1% Zhengyin |

0.03

o
(=
o

0.01

BET#& &(u g/mL)
BET content

0 24 48 72 96
Jih 381 1) Time(h)

B3 JkGENE 48 h REK 48 h NELHBH BET REZ K
Fig-3 The BET content in Shanhe 6 and Zhengyin 1 during

48 h drought stress and 48 h water resupply

MIE 3 FTLAE i i R AES B9 R 5] 1 5 /22 Rk
PR S BRI SR G 6 S AR (HAEK
iy S ) SRl 5 R ) 1 A M AR T S 6, FAE s [1]
ARG, AN 21 AE7K A R R (48 h)
THEER & (0. 006028 tg/mL) (B FIIEH AT LAT,

AN /N b R B A0 06 i Sl 2 A R 2 57
(21=S6), (BRI FER 1T, BET & B2
TEARALL, BEZK 73 s o T P 3 (< S 1 S A B
IR B SE S (Rl RSB i, AN Rl it e T 5 e
T M BET AR5 e PT R RE L,

3 PR LR

IERSSRIR I TR RSP EE IR —,
BEFE /0 F AR HEAL A IEAS R TT IL 50 7 5, X 5
B L BT BT, S IR F > SR R A 4
S R A AL 5236 7 i —Fh Rk skl
AHIFFER I IE 38 1 00 A R BB SR v A i B K
VA B8] IR PRI KRR PO I AH S ER A B A %
P, WNTERIE/NZ I Fr A i BET $2H5E 4 I 2
P IET

PAFER) HPLC A4 BN B Foutist )t
DABRIRFR S B AL B 23 B AR (BAE I A
LI T & IE R S NaH2PO4 (pH4-5), AHXE
HPLC Ml BET i F B3 shAH KHaP O, ARTAE

AN X0 REAS BB 7 B RUR.

B HPLC 7344 H I [A] 24 5~6 min, 73
A, & AR AR S AR A, IUARAO FR
eI LA e ETE 5. S 1500 Mmol/mL. & I
F R hsh ) B e AR SRS B ilE S
I b ik BT RO, 70 B e BE R RN
WA HERAVE S SRR, I IR R E A R
FAS SRR ] Tz

WAL R SR B SRE URE, L T —
SRR & BT VR, AR KRy 90°C, K
TBITTR] 60 min, R4 E 4°C, ik B KRR 10
mL, TR SR TS /N M RE R RS e 70 4R 8. 12
Xt /NE WA TR & B HPLC 20 A i shAH
:‘lﬁﬁH(NaHzP()/l/pH‘L 45, 81553 B AN IS %01k
FIBREBUSBLIF R Z 7 i BA R R U = 7
BB RN A0 A el A T AR A 7= SRR AT

15 F 75 A I PN 22 4l e 7K 73 o e 52
AR WS B B S M e, TR
RU/NFZ (S6) TEIE & K 70 S A0 T 1 N it Sl 2 A
a1 (BAEZK 7> o i SHGER AR 22O B R S msi A 2 1
Pt R T2 AR R AL (Z21), IEFRES TR
B BRI e (ELTEBRK S & B SR 2D
IR 5 » BT Aok VYA T R TR R
BB Y ORGSR IR H AR B AL RO R 7R 22 1]
DLEHSRB) & S /N TR A E BRI AR,
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The determination of Betaines in wheat seedings
under drought stress by RP—HPLC

MA Yu, JIANG Bin, WANG Qingli, ZHANG Lin‘sheng*
( College of Life Science, Northwest A & F University» Y angling» Shaanxi 712100, China)

Abstract: We used the different wheat seedings which were planted on the condition that water is restricted
and resupply - The concentrated betain samples were purified by passing through the ion-exchange resin- We
used the Reverse'Phase High Performance Liquid Chromatography technology to determine the change of betaine
content - In the HPLC system the buffer is 0. 05 M sodium phosphate(pH4-45), the column was kept at 28°C
and the flow rate was 0.6 mL/min, the samples was determined at 192 nm wavelength- Besides. we optimized
the factors: such as temperature, time and ion pair- During both the PEG —induced drought stress and water
resupplied process: the amount of betaine increased at first and reduced latter- A great deal of Betaine accumu-
lated in the anti-drought type wheat in a short time- This result showed that the synthesis of betaine have close
connection with anti-drought plant- This method was exact, sensitive and convenient: as well provided a basis
for anti-drought mechanism and the wheat breeding work -

Key words: wheat weedings; drought stress; betaine; reverse phase HPLC

(L#EF 17T 1)
Study on physiological characteristics of different genotypes soybean leaf

LI Yongping's WANG Changfa'sZHAO Li’*, QIN Xiao-wei's REN Xue min'
(1. Collage of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Collage of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract ; In order to find out whether difference exists in canopy temperature of soybean of different geno-
types, infrared radiation thermometer was used to determine the soybeans canopy temperatures of five varieties
for a long time, at the same time, determination was also made of percentage of green leaf , soluble protein con-
tent, SOD activity; CAT activity and MDA content of the functional leaves of soybean caulis in the periods of
duration- The results showed that there were soybean germplasm of low canopy temperature and soybean
germplasm of high canopy temperature. the cold soybean Fendou 95 and Ji NF 58, the warm soybean Dongda 2
and Weidou 20, for examples- During the whole seed fillingtime: the percentage of green leaf . soluble protein
content> SOD activity; CAT activity of cold soybean were superior to warm soybeans and the accumulation of
MDA content was obvious slower with process of period of duration- According to these it is thought that differ-
ence phenomenon exists in canopy temperature of different genotype soybeans and the relation between tempera-
ture type and quality of senescence characters of leaf function was close, which could offer academic base for high
yielding and dependable cropping of soybean-

Key, werds. canopy,temperature ;. cold-tvpe soybean;: warm, type soybean: senescence characteristics



