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FEE . 7 TKAE AR (Cys) 4Bk H K ( GSH) Fika 4% A Ik (phytochelatin, PC.PC, .PC, .PC, .PC; .PC,)

7 FhEREEAL G W AT AT AR S RO 3 - DA I S A s . RERLZR 0. 1% =R (TFA) (% 6.3 mmol/L —
A =ML LR (DTPA) ) B8 $E I, S8 5 LA —JHie (mBrB) Sy 74 175 pH 8. 0 /Y 4-58 £ FEUR 9E Y fif /iR ( HEP-
PS) ZE i b i Ak, SR A5y B34 Agilent Eclipse plus C, b, i 81404 0. 1% TFA(pH 2. 5) F1 100% Z.
i (ACN) ,BREEBEINE 3 0. 8 mL/min,, ZEGATIN (4938 & P 4 A & G 4 43971y 380 nm 1 470 nm, 455 %
B, 7 PR S A I HE 0. 7~ 100. 0 mg/L JE [ PN , e i AR 55 0T ok B2 2 A A 2R Pk G R AT (92 = 0.999 1) ; Kt BR Ky

0.03~0. 20 mg/L; AR FEA Ry 89. 26% ~99. 42% , FHXT AR LM 224 2. 05% ~ 5. 87% , %)y i UERf | 7 MU = |, H I

PELF K FE SR G Y PR AT AR A T R B

SEBRIA . HERTATAE 5 R RBORAE (RS SRS B W 5 KA

FE 5 %S . 0658 XHkFRIREG A X E 45 :1000-8713(2015)01-0035-05

Abstract: A high performance liquid chromatographic method with fluorescence detection and

pre-column derivatization (HPLC-FLD) has been developed for the determination of seven bio-
thiols including Cys, GSH, and phytochelatins (PCs: PC,, PC,, PC,, PC, and PC;) in rice.
The samples were ultrasonically extracted with 0. 1% trifluoroacetic acid (TFA) containing 6. 3
mmol/L diethylenetriaminepentaacetic acid ( DTPA) , and then the seven biothiols were derivat-
ized with monobromobimane ( mBrB) as derivatization agent in 4-( 2-hydroxyethyl ) -1-pipera-
zine propanesulfonic acid ( HEPPS) buffer solution (pH 8. 0). The separation was performed on
an Agilent Eclipse Plus C; column (50 mmx4. 6 mm, 5 pm) with gradient elution of 0. 1% TFA
solution (the pH value was adjusted to 2. 5 with hydrochloric acid) and acetonitrile as mobile
phases at a flow rate of 0. 8 mL/min. The detection was performed at 380 nm for excitation and
470 nm for emission. The calibration curves of the seven biothiols showed good linearity in the
concentration range of 0.7-100.0 mg/L with the correlation coefficients (7°) =0.999 1. The
limits of detection were 0. 03-0. 20 mg/L. The recoveries of standard addition were in the range
of 89.26%-99. 42% with the relative standard deviations (RSDs, n=6) of 2. 05%—-5. 87%. The
method is sensitive, accurate, reproducible and suitable for the simultaneous determination of
Cys, GSH, PC,, PC,, PC,, PC, and PC, in rice.

Key words; pre-column derivatization; high performance liquid chromatography ( HPLC) ; bio-
thiols; rice
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g, iIMA 2 mL 0. 1% TFA( % 6. 3 mmol/L DTPA, pH
1.0) e 43 iR A1, VK #7530 min J5 F 12000
r/min 4 C T &0 10 min, WE FIER ., HREGRH
T B Wy s SOn A A S 7 BV AT AR AR
PR, BI] 250 WL 7 Fham ik & Pnbr e i s A 4
M FIER A 450 pL 200 mmol/L HEPPS (%
6.3 mmol/L MDTPA, pH 8.2) 1 10 pL 25
mmol/L mBrB 73R A, T 50 C T & 30 min,
SRIGHNA 300 pL 1 mmol/L MSA % |- i, #%5),
i 0.45 pm PR, 55 E Agilent AR A TRZS AN,
4 CFRAFZE HPLC /il . [RIEHE T 25 (A
AR RN B R 25 1 A T
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{6 3% 1 ; Agilent Eclipse plus Cy, # (250 mmx
4.6 mm, 5 pm);JisiAH: A 4 0. 1% TFA /KiE W
(pH 2.5), B} 100% ACN ; Jii# ;0. 8 mL/min, #f
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WOk WKk 380 nm, & K R 470 nm
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Fig. 1 Chromatogram of the mixed standard solution
of the seven biothiols (10 mg/L)
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95.02% .84.23% , H. i L R XF PC, Y $& LAk R 1T
U BRIGHHEE T T HA VS 70 B2 JBORI R 75 1 BB 7K e
FEAL A YR BHCR B, 25 R R R
A R T H A A W 20 BT rhs SR IR AR
o PEICHCR BE A B IS (] A% ZE T 3 i, = 30
min A 3% 5,30 min PG S0 E 9 R B fi oS SR
Rk SRR B W R R, L, SCi e R iR
TR AE g 2 BE R 15 %), pH 1.0 19 0. 1% TFA (& 6.3
mmol/L DTPA) 2R, # 75 1= L0 7] 30 min,
23 fTEEHHRL
231 ZE ey pH

mBrB 1T A= 4k 2 v 5 P85 pH H % YD AH G,
pH (B IR s i i B X 2 52 ma S R A T, AN
FE, R A S % T HEPPS 28 i i pH {E (7. 6
~8.4) MHFA AR, 45 R WoR  pH HM 7.6
FH%) 8. 0 i}, Cys .GSH #1 PC,_, 7 &tk &4
MR A RCR 4y B T 6.24% . 7.21% 7. 74% |
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Table 1 Linear relationships and LODs of
the seven biothiols

. X Correlation Linear LOD/
Compound Regression equation coefficient range/ (mg/L)
(mg/L)
Cys ¥Y=39.581X-30.000 0.9997 0.3-100 0.07

GSH Y=88.799X-16.763 0.9997 0.1-100 0.03
PC, Y'=17.488X-9.500 0.9997 0.4-100 0.10
PC; Y=13.978X-5.349 0.9993 0.4-100 0.12
PC, Y=12.416X-7.672 0.9994 0.5-100 0.15
PCs Y=9.852X-6.303 0.9996 0.5-100 0.15

PCq Y=6.253X-7.955 0.9991

Y. peak area; X: mass concentration, mg/L.
2.5 ERERNBEE
IBOGT FEAB AR AR A7 A (el iS5, 78 m 7K 7
534 1.0.5.0 F110. 0 mg/kg, &K F-FAT
TTE 6 UK, AR B3 A 89. 26% ~ 99. 42% , AH X A1t
HElm 220 2. 05% ~5. 87% (WL 2) .

F2 E[ENESUHIMIRERE(n=6)
Table 2 Spiked recoveries of the biothiols (n=6)

Background/  Added/  Recovery/ RSD/

0.7-100 0.20

compound = okg)  (mgkg) % %
Cys 1.985 1 99.42 2.48
5 98.24 3.19
10 97.26 3.56
GSH 3.628 1 98.21 4.12
5 96.11 5.87
10 96.87 3.46
PC, - 1 95.48 1.68
5 94.43 2.63
10 94.06 2.33
PC, - 1 95.31 3.46
5 93.68 2.39
10 93.11 2.05
PC, - 1 95.34 3.16
5 94.37 3.54
10 94.26 2.49
PC; - 1 94.63 3.44
5 92.89 3.97
10 91.89 5.26
PC, - 1 92.33 4.16
5 90.47 4.39
10 89.26 5.38

—: not detected.

2.6 SKBREFEMNE

$e B8 AR AL 7 R AN R A B A A R K R AN
WA P B A AT 2 L 3,
P2 B L S G A B A KRR B 5 ) 3%
FIULIE 3, Hi3 3 AT, R4 O™ b B A KRG I A |
LRI A H K Cys #1 GSH, 148 50 wmol/L Cd*
WbEE 7 4 JE,BR T Cys 1 GSH, i £ #1] PC, 1
PC, , Hih M F ZEFAR H PC, &40 B4 0. 986,
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0.543.1.169 mg/kg, PC, & & 734 N 5170,  WPKAETE Ca* % 5& T, WliE 4 PCs, 7 — 7

3.176.7. 689 mg/kg; fE 45 H i & Ar A LA R T, @ CA™ AR BIUKSF T GSH 5 A Hezs X AT

PRSI >22 H PC, WS RIE T PC,, il B, R GSH /ERIEYH T4 % PCs,
£3 Cd¥BETRBRAFELEUNEE(n=3)

Table 3 Contents of biothiols in rice under Cd** stress (n=3)

Organ Cd** treatment/ ( pmol/L) Cys+SD/ (mg/kg) GSH+SD/ (mg/kg) PC,+SD/(mg/kg) PC,+SD/(mg/kg)
Leave 0 2.135+0.235 2.989+0.368 - -
50 5.385+0.536 0.569+0.053 0.986+0.134 5.170+0.356
Stem 0 1.356+0.203 2.278+0.237 - -
50 4.756+0.463 0.345+0.033 0.543+0.045 3.176+0.256
Root 0 1.985+0.347 3.628+0.356 - -
50 6.522+0.246 0.412+0.206 1.169+0.126 7.689+0.564
The contents were calculated as fresh weights.
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