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Abstract The content of Proline (Pro) is often considered as an important index in plant stress resistance. But to
determination method of Pro, there are still some problems as follows: The standard curve varies in a narrow range, with
values between 0 and 10 pg/mL, while subjected to stress treatment, the determination of the content of Pro should need linear
range extension or multitime-dilution.In addition, the sampling amount of leaves waswith values between 0.2 and 0.5 g, so did not
favor the repeated sampling of small trace materials in laboratory. In this paper, by using of rice leaves as experiment materials, the
standard curve and sampling amount had been optimized, the maximum standard of the concentration of Pro can reach 75 pg/mL, the
optimal sampling amount was 0.1 g. Moreover, we use the optimized sampling amount and the different range for standard curve to
study the relationship between the concentration of Pro of rice and CBF3 under the simulated drought stress. The results showed that:
Firstly, under drought stress, the existence of CBF3 can promote the increase of the content of Pro significantly, and prolong the
decrease of the leaf water potentials, enhance plant drought tolerance; Secondly, the suitable sampling amount and the appropriate
range for standard curve are very important to the determination method of Pro. This study provides useful technology and method
for pathway of plant Proline under drought stress.
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WAR R

gﬁjgﬁ? gggi }82 };E Jiti 2 R (Pro){E N — Rl & B T 47> FE DL
paupH e L =N S

4 W H - AR R R E B A E I E T5 . RIS AT, R N R AT
(2010DFA31950). [EZ 863 I H (2012AA101103). 973 = B B A s i 57 T
RIS OO ICBI 1500 Rk HRRpse o RPUR BRI (E LR 3 1215 181
475 H (11040606M97) ¥t By Yalsial, & BATE EYIR I 745K . FRR R

Copyright © 2013 5™ Publisher 1219



TP o T BN R
/ ) Fenzi Zhiwu Yuzhong (Online)

PEL ARBR S EE AR S e B e R T 40 B AT i 34 4
hEe(EEM, 2011, AVEHCE, 36 (11): 4-5).

fER. . . AUBEEELAE T, HY
A P9 I R I ) B B N (BT I 5, 2011) . AEAY)
P IR & & S M BT M e A7 BB A OG,
PLAPERA R R R 2, BRI S
B UENPLRE R E AR (R EASE,
2003). Fi4h, MHEERH T IR K MERSE, Rl in s
AR AR E P, AR PRI B L, 7 1A
K, MBS, EWAH LS IR R KR
REIRm A IPIIENE, Rk, WHEAPIFEE M A
AR PR(E/NEFFERF A, 2008).

KT IR e 7k, B WAMYA SCkikiE,
Abraham Z£(2010)/ 48 1 3 MR W 7, 4
NBELL AR I . 366 BEVERT HPLC [ 2 ik
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ERITHT, A A 28 90 B AR 130 58 A B s A0
LR SR . 5 Ah, B — AR AR
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1.1.1 pruEdhZR AL

AR X 3 5 11 i 2R W S 7 V2 GRS, 2008,
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A TR B 1) P 2 R b AE VA Y, NN 2 mL DK 2 A
3 mL @RVEE =FR S AW, RS, KB 1 h, BUH
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Table 1 Compound method of standard solution of proline under different concentrations

it = BRI ¥ (ng/mL) Hri B A A (mL) 7K(mL)
The concentrations of proline (pg/mL) The volumes of proline (mL) The volumes of water (mL)
0 HUREN 10 pg/mL 1B bR A 0.00 2.00
0.5 The standard solution of proline with 10 pug/mL 0.10 1.90
concentration
1 0.20 1.80
2 0.40 1.60
4 0.80 1.20
6 1.20 0.80
8 1.60 0.40
10 2.00 0.00
15 WO FE 50 png/mL il SRR At VAL 0.60 1.40
20 The standard solution of proline with 50 pg/mL 0.80 1.20
concentration
25 1.00 1.00
30 1.20 0.80
35 1.40 0.60
40 1.60 1.40
50 2.00 0.00
60 B FE A 100 pg/mL i 2R bt 775 1.20 0.80
The standard solution of proline with 100 pg/mL
concentration
75 1.50 0.50
o 3.000 - y=0.035 9x-0.009 5 R?=0.998 3 o 0.400 - y=0.036 5x-0.0024  R:=0.099 7
é 2.500 E
ff: = 2,000 B 03001
=<2 1500 =< 0200F
EE 1000 £E o100f
g8 0500 88 0 . L . : : |
Wy 0 ] o
-0.500 = -0.100 -
0 20 40 60 80 0 2 4 6 8 10 12
A i R 74 FE (ug/mL) PR i R e (ng/mL)
Standard concentrations of proline (pg/mL) Standard concentrations of proline (ug/mL)
A B
g 1500 y=0.035 6x-0.012 8 R?=0,997 4 3 3.000 y=0.038 7x-0.171 6 R’=0.99]
E‘Fi : H‘é 2.500 F
£ 2 1.000 £ 2 2.000 1
= < )< i
E\,E_ é E\,E_ é 1.500
8— S 0.500 8— S 1.000
Wy o (0.500 F
0 1 1 1 1 0 1 1 1 1
0 10 20 30 40 0 20 40 60 80

For i i U B (ug/mL)
Standard concentrations of proline (pg/mL)
C

B 1 R b £
7E: A: 0-75 ug/mL; B: 0-10 pg/ mL; C: 15-35 pg/mL; D: 40-75 pg/ mL
Figure 1 Proline standard curve
Note: A: 0-75 pg/mL; B: 0-10 pg/ mL; C: 15-35 pg/mL; D: 40-75 ng/ mL

Fr e IOl U 7 (ug/mL)
Standard concentrations of proline (ug/mL)
D
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w3 AT il R S B S KR S
A KK 2; K 3).
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Figure 2 Relationship between leaf Proline content and
sampling amount without drought

T 350.000
= 300.000
S 250.000 |
= £ 200.000 |
'ﬂﬂ 5 150.000 F
@& 100,000
e 50000
EC 0 : ' ' :
0 0.050 0100  0.150  0.200

b LR ()

Leaf weight (g)
3 i FAEEE 30 KM AR & S IR R R
Figure 3 Relationship between leaf proline content and
sampling amount ot 30 day under drought
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Figure 4 Change of water content of sandy soil of control and
treatment group under drought
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Figure 5 Change of water potential of control and treatment
group under drought
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Figure 6 Proline content difference between control and treatment group
Note: A: 0-10 pg/mL; B: 15-35 pg/mL; C: 40-75 pg/mL; D: 0-75 pg/mL
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Figure 7 Increased proportion of content of Proline to treatment
group trangene2 by using of standard curves with different
range
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pp-115-139; Jaspers and Kangasjidrvi, 2010; Bartels
and Phillips, 2010; Jewell et al., 2010). =i & 3.
5 A R A A A R A A A T T A
KNy FBALE . AV . 2% M iE
AR T (A 4 R E 4D, 2009, A} R 4L,
pp-115-139; Jacquot, 2009; Ruelland et al., 2009). 1&
ViE RIS WIS EEA . R S K
AR AR B s AR AR B A B HRTRE T, T2
J% (proline, Pro)fEA—Mit BT, HKER
GFHIRAN D) BT K P BEE M 1623 g iR, JFH.
e VR FEE T 40 I TG B 1, R 4B R ) TR R ST 44T TG 5 W)
(X %)M 4%, 2002; Xue et al., 2009; Lehmann et al.,
2010; Szabados and Savouré, 2010). BRI, JFE
PR i 2 TR %o L P 0 B KT IR A M 2 o S B A
H, i H, HEOk 2 T i AR B D g IEAE B AT,
A SR 55 T I 20 TR 1) U 48 AL ] T 7 i 52 B 2 X 1)
FVF(Xue et al., 2009; Lehmann et al., 2010; Szabados
and Savouré, 2009; Verbruggen and Hermans, 2008;
Trovato et al., 2008)

SR, H AT SRIRHE 45 v B0 J 22U 1) I 5 777 2%
AR AE 104 L ECAAC R, 1992, ARl Hifiit,
pp.84-89; “R¥, 1995, H[E &ML H Wit pp.96-97;
A, 2000, AEHCH HAREE, pp.258-260; 5Ki&
K, 1990, Mm% #H MR, pp.259-260; 5 A
7%, 1993, HEBEEOR ik, pp.156-157;
FEE AR IEE, 1995, AR AL, pp.256-259).
A B2 M2 55 35 (2005 ) 0] fi 202 DN 5 77 V2 1) X £ b
)L PR A B = 5 I R S B ) SR B v IR Bl =
T ORAF IR 7] 5 00 30 2 9 Ok RIEATAIE AT, AE RN
B it e AN i EURE B AT A AL o

A SCUIKAR i R g e, B S b h 2
(&1, ED#EATIA RS, $RF0-75 png/mLE 2
R & & V0 [ A bR v 2R, y=0.0359x-0.0095 ,
R*=0.9983 . FLix, I FH A 20 i 5 b B R 540 30
dRKAEAEL, W TR 5 il R & = A A S,
301 g U (E2; K3). FEbAEal b,
oA R0 2 AR (4 15, Vb KE Rt k3
AR, ) FH T R e 1) A [R) 9 L ) s 4 ok 28 0 e
& R Bl R B ST 5 P aE A B CBR3ZE 7 K AR
MR & AR (El6), LA R bRk ith 2k YE
Xof i 2 R 7 R A n Ee AT 1 S (B 7). BIFFTAS SRR
. T2, CBRF3MAA/ERE ZE /et il
RO B IR R KA N, TS IE iAR
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AT T8 38 2o X i 2 R I R 7 ik o I e i BURE
FRNUBRAE 23 B HEATHE T, I A [ 9 B e
2k, 456 05 441 R MICBF32 /K R R il 2
RS RAR AL, T IE B I 52 il 2R & B 75 A fd
HURE AN bR e 2 BT OIS A R
FELAD I 2 IR F A e I B R 5 T

3 MRl S ik
3.1 REA R

TR IS T EURE AR RR 15 B 22 Bs Ak
I K ARG i, & CBF3 [ LK 2 fIA 7 CBF3
(G IE IR 5 NT AL R 2 0 A8 0 e i [ P 20Kk

FH R B A

3.2 AT
3.2.1 RN &

IR I 32 1 T 1A S RGBSR, 2008, H[EAk
bR 2 RRAE, pp.21-25, 83-84)ikATi5eh, T E N
T OFRBGE 3% K HERKIE R : FRE 3.00 g
KR, B, E©AE 100 mL FEM+; @
SN 2. 5% PR 1 B = i 2 A - - E 13.8 mL B IR ,
Bi7K % 20 mL, 5 6 mol/L #lz, 1N 30 mL 4K Z 1R,
TRAIVENTEF . FREL 1.25g Bi=HEd, BT 50 mL %
BEREME, IANER, 70 BIKEKIBEM 1 h,
SEEBME, AHERR, R, B THEORT
TRA7, ULIEAE 4°C R ATF 20 do ORI M2
s K KRG I 2 B ik, BTRE, HE 1 HX 0.1000 g (B
EHRFE R LA R 2.1.2), BT 10 mL BLZEZF
H, AN 5 mL 3% KMIRER, 5 RIREE,
K 10 min. S ER A2 « BUH A3 25305, B 2 mL
BT 20 mL HEEZIERE, A 2 mL VKBS A1
3 mL MBI =Fi2 A, W/KIE 1 he BUHRAENE,
I 5 mL HRFE M RY, #GEE 30 min, PA4liK
WE, 1£ 520 nm ZWEROLE. K% 3 REE,
WREMEL/NT 1%,

3.2.2 F R E R KA BT

Z IR BISE(2012b), I T 2012 F4 HE 7
FAAEZ B KB AL B Pl E S0 = 5E . R A A
T A AR H 7K 43 B 07 9%, % PRS0 T LI [ ) 22
B, HEM 20cm, EHEAE31cm, 2K 33 cm,
TR AAESE 40 cm. K 60 cm. 5 30 cm K
TEEERL L, R B AR 8 E 2 SRR,
e N KPR B 2 i e A B e Je it B
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R R AR, W4 MEE, 4 A1
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&, D OKRE E R K . 78T R0 A B FF 4R
I, B2 U 508 TR B K, AR IR AR
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323V KA EENE
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HY 10.0 g, £ 80°CHt = 1HIEFR E, THE AN &K 5.
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X EKEQ)=(BY tEE-TY L H
)*100/ 9 L EE

3.2.4 W EI7K B &
2 IR AR I E 7 VA GRAMESR, 2008, H[E ARl
KEEH AL, pp.21-25, 83-84).

(WAt N

K BRI 22 W A AR T I S B TH NS B8 WF 7 R AT
N SRBE, JERIETE SR T, SRR SR, TR 2
BB, Bk, RuiES 5 0ibveit, RIS BT kBt
Z BRI IS K TN, faF st Hdiisr
B, WXEMESBS. A S RS R A RSO .
Bt

AHE T BB E PR A /E T H (2010DFA31950) . [E
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