[bookmark: _Hlk152214468]Table 4: ANOVA table for Leaf and root antioxidant capacity
	S. No
	Variables
	JP-5
	SB
	P*T

	
	
	Control (Mean±SD)
	Pb (% Diff)
	QD1 (% Diff)
	QD2 (% Diff)
	Pb-QD1
	Pb-QD2
	Control (Mean±SD)
	Pb (% Diff)
	QD1 (% Diff)
	QD2 (% Diff)
	Pb-QD1
	Pb-QD2
	

	Leaf Antioxidant Content

	1
	SOD (Unit g-1 FW)
	318.74±0.09
	325.51±1.71(2.12%)
	347.73±0.71(9.09%)
	338.54±0.83(6.21%)
	331.41±1.28(3.98%)
	330.08±1.08(3.56%)
	305.77±0.05
	311.56±1.09(1.89%)
	317.74±0.83(3.91%)
	321.34±1.34(5.09%)
	308.37±1.84(0.85%)
	320.85±1.29(4.93%)
	***

	2
	POD (Unit g-1 FW)
	0.04±0
	0.06±0(30.77%)
	0.07±0(69.23%)
	0.07±0.01(61.54%)
	0.07±0.01(61.54%)
	0.06±0(30.77%)
	0.05±0
	0.07±0(42.86%)
	0.08±0(78.57%)
	0.07±0.01(50%)
	0.06±0.01(28.57%)
	0.06±0(21.43%)
	ns

	3
	CAT (Unit g-1 FW)
	0.66±0.01
	0.74±0.01(13.2%)
	0.87±0.03(32.49%)
	0.79±0.01(20.81%)
	0.82±0.01(25.38%)
	0.82±0.02(24.87%)
	0.72±0.01
	0.84±0.02(16.2%)
	0.88±0.04(21.76%)
	0.85±0.02(17.59%)
	0.86±0.02(19.44%)
	0.9±0.01(25%)
	***

	4
	APX (U/min/g FW)
	35.86±0.13
	47.31±0.28(31.92%)
	51.87±2.13(44.64%)
	58.38±0.46(62.81%)
	55.78±0.89(55.56%)
	59.05±0.59(64.68%)
	37.09±4.11
	40.94±0.66(10.36%)
	51.06±1.28(37.65%)
	52.4±0.56(41.27%)
	51.45±0.76(38.71%)
	54.11±0.65(45.88%)
	***

	5
	GPX (µ mg-1 protein)
	21.35±0.46
	27.84±0.44(30.36%)
	34.72±1.99(62.61%)
	36.68±0.19(71.79%)
	34.83±0.76(63.1%)
	36.91±0.77(72.87%)
	23.28±0.48
	34.05±0.47(46.3%)
	46.6±1.16(100.21%)
	52.46±1.67(125.38%)
	49.81±0.74(113.99%)
	45.4±0.46(95.03%)
	***

	6
	GSH (mmol g-1 FW)
	85.9±0.08
	92.83±0.07(8.08%)
	86.76±0.1(1.01%)
	83.28±0.08(-3.05%)
	87.28±0.08(1.61%)
	89.25±0.1(3.91%)
	84.86±0.05
	91.82±0.09(8.2%)
	90.76±0.06(6.96%)
	91.76±0.01(8.13%)
	94.4±0.08(11.23%)
	95.24±0.08(12.23%)
	***

	7
	GSSG (mmol g-1 FW)
	14.95±0.02
	19.44±0.17(30.02%)
	36±0.16(140.82%)
	43.58±0.18(191.54%)
	41.59±0.13(178.23%)
	30.57±0.14(104.52%)
	16.77±0.13
	40.93±0.15(144.13%)
	28.1±0.12(67.6%)
	22.79±0.14(35.93%)
	26.03±0.04(55.29%)
	28.25±0.11(68.49%)
	ns

	8
	GSSG+GSH (mmol g-1 FW)
	100.84±0.09
	112.27±0.11(11.33%)
	122.76±0.06(21.73%)
	126.86±0.1(25.79%)
	128.86±0.05(27.79%)
	119.82±0.04(18.82%)
	101.63±0.08
	132.75±0.08(30.62%)
	118.86±0.06(16.96%)
	114.55±0.14(12.72%)
	120.43±0.05(18.5%)
	123.49±0.15(21.51%)
	ns

	9
	MDA (mmol/g FW)
	4.96±0.12
	7.59±0.4(53.02%)
	3.67±0.19(-25.94%)
	3.8±0.19(-23.45%)
	3.57±0.34(-28.09%)
	3.88±0.08(-21.77%)
	6.08±0.12
	9.34±0.25(53.53%)
	3.56±0.28(-41.48%)
	3.8±0.14(-37.53%)
	3.05±0.04(-49.92%)
	3.51±0.13(-42.25%)
	ns

	10
	H2O2 (µmol g/FW)
	122.76±0.86
	140.63±1.01(14.56%)
	102.36±0.45(-16.62%)
	108.02±0.84(-12.01%)
	107.17±4.5(-12.7%)
	117.94±0.82(-3.92%)
	135.76±0.04
	146.92±0.86(8.22%)
	116.6±3.07(-14.11%)
	119.87±1.47(-11.7%)
	105.26±2.41(-22.46%)
	112.93±1.44(-16.82%)
	***

	Root Antioxidant Content

	11
	SOD (Unit g-1 FW)
	323.04±0.09
	336.7±0.79(4.23%)
	365.75±0.9(13.22%)
	351.68±0.77(8.86%)
	341.55±1.1(5.73%)
	339±0.6(4.94%)
	313.68±0.19
	292.73±0.1(-6.68%)
	325.86±2.49(3.88%)
	331.16±1.05(5.57%)
	308.67±2.11(-1.6%)
	320.36±1.24(2.13%)
	***

	12
	POD (Unit g-1 FW)
	0.06±0
	0.07±0.01(23.53%)
	0.08±0(47.06%)
	0.09±0(52.94%)
	0.08±0(35.29%)
	0.07±0(23.53%)
	0.06±0
	0.04±0(-42.11%)
	0.08±0(21.05%)
	0.08±0(26.32%)
	0.06±0(0%)
	0.05±0(-15.79%)
	***

	13
	CAT (Unit g-1 FW)
	0.57±0.01
	0.67±0.01(17.54%)
	0.81±0.05(41.52%)
	0.61±0.04(7.02%)
	0.75±0.01(30.99%)
	0.68±0.01(18.71%)
	0.62±0.01
	0.75±0.01(20.97%)
	0.81±0.02(31.18%)
	0.85±0.02(36.56%)
	0.81±0.02(30.65%)
	0.83±0.01(33.33%)
	***

	14
	APX (U/min/g FW)
	40.26±0.09
	53.36±0.09(32.53%)
	57.04±1.29(41.66%)
	65.66±0.06
	60.52±0.04(50.32%)
	65.66±0.06(63.08%)
	42.85±0.09
	45.63±0.52(6.49%)
	51.43±1.79(20.02%)
	57.54±1.51(34.27%)
	59.79±0.09(39.54%)
	58.59±0.26(36.74%)
	***

	15
	GPX (µ mg-1 protein)
	28.14±0.08
	32.11±0.57(14.11%)
	40.53±0.51(44.03%)
	37.62±0.48(33.66%)
	43.01±1.1(52.81%)
	40.9±0.85(45.33%)
	30.6±0.48
	43.61±2.06(42.52%)
	57.99±0.84(89.53%)
	48.66±0.6(59.03%)
	55.95±0.72(82.87%)
	58.55±0.08(91.37%)
	***

	16
	GSH (mmol g-1 FW)
	88.13±0.08
	91.52±0.09(3.84%)
	94.24±0.43(6.93%)
	89.1±3.06(1.1%)
	92.47±0.08(4.92%)
	93.46±0.08(6.04%)
	86.22±0.08
	93.55±0.1(8.5%)
	91.74±0.08(6.4%)
	92.73±0.08(7.55%)
	98.64±0.09(14.41%)
	96.74±0.08(12.2%)
	*

	17
	GSSG (mmol g-1 FW)
	18.28±0
	25.96±0.1(41.99%)
	22.2±0.44(21.4%)
	39.73±2.99(117.32%)
	33.37±0.15(82.53%)
	35.4±0.09(93.64%)
	15.31±0.14
	39.28±0.18(156.59%)
	27.11±0.16(77.07%)
	43.47±1.58(183.91%)
	37.27±0.82(143.41%)
	41.06±0.22(168.17%)
	***

	18
	GSSG+GSH (mmol g-1 FW)
	106.42±0.08
	117.48±0.01(10.4%)
	116.43±0.07(9.41%)
	128.83±0.08(21.06%)
	125.84±0.08(18.26%)
	128.86±0.09(21.09%)
	101.53±0.08
	132.83±0.08(30.83%)
	118.85±0.08(17.06%)
	136.2±1.67(34.15%)
	135.91±0.86(33.86%)
	137.8±0.14(35.72%)
	***

	19
	MDA (mmol/g FW)
	3.32±0.01
	5.24±0.02(57.83%)
	2.91±0.1(-12.25%)
	3.25±0.07(-2.21%)
	2.91±0.2(-12.45%)
	3.11±0.08(-6.33%)
	4.64±0
	8.65±0.03(86.29%)
	4.06±0.06(-12.63%)
	4.48±0.14(-3.45%)
	3.92±0.18(-15.51%)
	4.17±0.1(-10.19%)
	***

	20
	H2O2 (µmol g/FW)
	101.69±0.09
	126.16±0.08(24.06%)
	97.1±1.66(-4.51%)
	98.88±1.6(-2.76%)
	98.99±0.85(-2.66%)
	91.71±1.74(-9.81%)
	110.28±0.07
	138.47±0.09(25.56%)
	101.28±1.13(-8.16%)
	102.8±2.28(-6.78%)
	98.91±0.6(-10.31%)
	101.28±1.76(-8.16%)
	***


ns = non-significant, 
* = P < 0.05, 
*** = P < 0.001
* Superoxide Dismutase (SOD), Peroxide Dismutase (POD), Catalase (CAT), Ascorbate Peroxidase (APX), Glutathione Peroxidase (GPX), Reduced Glutathione (GSH), Oxidized Glutathione (GSSG), Total Glutathione (GSSG+GSH), Malondialdehyde (MDA), Hydrogen Peroxide (H2O2).
20


1


 


 


Table 


4


: ANOVA table for Leaf and root antioxidant capacity


 


1


 


S


. 


N


o


 


Variab


les


 


JP


-


5


 


SB


 


P


*


T


 


Contr


ol 


(Mean


±SD)


 


Pb (% Diff)


 


QD1 (% 


Diff)


 


QD2 (% 


Diff)


 


Pb


-


QD1


 


Pb


-


QD2


 


Contr


ol 


(Mean


±SD)


 


Pb (% Diff)


 


QD1 (% 


Diff)


 


QD2 (% 


Diff)


 


Pb


-


QD1


 


Pb


-


QD2


 


Leaf Antioxidant Content


 


1


 


SOD 


(Unit g


-


1


 


FW)


 


318.74


±0.09


 


325.51±1.7


1(2.12%)


 


347.73±0.7


1(9.09%)


 


338.54±0.8


3(6.21%)


 


331.41±1.2


8(3.98%)


 


330.08±1.0


8(3.56%)


 


305.77


±0.05


 


311.56±1.0


9(1.89%)


 


317.74±0.8


3(3.91%)


 


321.34±1.3


4(5.09%)


 


308.37±1.8


4(0.85%)


 


320.85±1.2


9(4.93%)


 


**


*


 


2


 


POD 


(Unit g


-


1


 


FW)


 


0.04±0


 


0.06±0(30.7


7%)


 


0.07±0(69.2


3%)


 


0.07±0.01(6


1.54%)


 


0.07±0.01(6


1.54%)


 


0.06±0(30.7


7%)


 


0.05±0


 


0.07±0(42.8


6%)


 


0.08±0(78.5


7%)


 


0.07±0.01(5


0%)


 


0.06±0.01(2


8.57%)


 


0.06±0(21.4


3%)


 


ns


 


3


 


CAT 


(Unit g


-


1


 


FW)


 


0.66±0


.01


 


0.74±0.01(1


3.2%)


 


0.87±0.03(3


2.49%)


 


0.79±0.01(2


0.81%)


 


0.82±0.01(2


5.38%)


 


0.82±0.02(2


4.87%)


 


0.72±0


.01


 


0.84±0.02(1


6.2%)


 


0.88±0.04(2


1.76%)


 


0.85±0.02(1


7.59%)


 


0.86±0.02(1


9.44%)


 


0.9±0.01(25


%)


 


**


*


 


4


 


APX 


(U/min/


g FW)


 


35.86±


0.13


 


47.31±0.28(


31.92%)


 


51.87±2.13(


44.64%)


 


58.38±0.46(


62.81%)


 


55.78±0.89(


55.56%)


 


59.05±0.59(


64.68%)


 


37.09±


4.11


 


40.94±0.66(


10.36%)


 


51.06±1.28(


37.65%)


 


52.4±0.56(4


1.27%)


 


51.45±0.76(


38.71%)


 


54.11±0.65(


45.88%)


 


**


*


 


5


 


GPX (µ 


mg


-


1


 


protein)


 


21.35±


0.46


 


27.84±0.44(


30.36%)


 


34.72±1.99(


62.61%)


 


36.68±0.19(


71.79%)


 


34.83±0.76(


63.1%)


 


36.91±0.77(


72.87%)


 


23.28±


0.48


 


34.05±0.47(


46.3%)


 


46.6±1.16(1


00.21%)


 


52.46±1.67(


125.38%)


 


49.81±0.74(


113.99%)


 


45.4±0.46(9


5.03%)


 


**


*


 


6


 


GSH 


(mmol 


g


-


1


 


FW)


 


85.9±0


.08


 


92.83±0.07(


8.08%)


 


86.76±0.1(1


.01%)


 


83.28±0.08(


-


3.05%)


 


87.28±0.08(


1.61%)


 


89.25±0.1(3


.91%)


 


84.86±


0.05


 


91.82±0.09(


8.2%)


 


90.76±0.06(


6.96%)


 


91.76±0.01(


8.13%)


 


94.4±0.08(1


1.23%)


 


95.24±0.08(


12.23%)


 


**


*


 


7


 


GSSG 


(mmol 


g


-


1


 


FW)


 


14.95±


0.02


 


19.44±0.17(


30.02%)


 


36±0.16(14


0.82%)


 


43.58±0.18(


191.54%)


 


41.59±0.13(


178.23%)


 


30.57±0.14(


104.52%)


 


16.77±


0.13


 


40.93±0.15(


144.13%)


 


28.1±0.12(6


7.6%)


 


22.79±0.14(


35.93%)


 


26.03±0.04(


55.29%)


 


28.25±0.11(


68.49%)


 


ns


 


8


 


GSSG+


GSH 


(mmol 


g


-


1


 


FW)


 


100.84


±0.09


 


112.27±0.1


1(11.33%)


 


122.76±0.0


6(21.73%)


 


126.86±0.1(


25.79%)


 


128.86±0.0


5(27.79%)


 


119.82±0.0


4(18.82%)


 


101.63


±0.08


 


132.75±0.0


8(30.62%)


 


118.86±0.0


6(16.96%)


 


114.55±0.1


4(12.72%)


 


120.43±0.0


5(18.5%)


 


123.49±0.1


5(21.51%)


 


ns


 


9


 


MDA 


(mmol/


g FW)


 


4.96±0


.12


 


7.59±0.4(53


.02%)


 


3.67±0.19(


-


25.94%)


 


3.8±0.19(


-


23.45%)


 


3.57±0.34(


-


28.09%)


 


3.88±0.08(


-


21.77%)


 


6.08±0


.12


 


9.34±0.25(5


3.53%)


 


3.56±0.28(


-


41.48%)


 


3.8±0.14(


-


37.53%)


 


3.05±0.04(


-


49.92%)


 


3.51±0.13(


-


42.25%)


 


ns


 


1


0


 


H


2


O


2 


(µmol 


g/FW)


 


122.76


±0.86


 


140.63±1.0


1(14.56%)


 


102.36±0.4


5(


-


16.62%)


 


108.02±0.8


4(


-


12.01%)


 


107.17±4.5(


-


12.7%)


 


117.94±0.8


2(


-


3.92%)


 


135.76


±0.04


 


146.92±0.8


6(8.22%)


 


116.6±3.07(


-


14.11%)


 


119.87±1.4


7(


-


11.7%)


 


105.26±2.4


1(


-


22.46%)


 


112.93±1.4


4(


-


16.82%)


 


**


*


 


Root Antioxidant Content


 


1


1


 


SOD 


(Unit g


-


1


 


FW)


 


323.04


±0.09


 


336.7±0.79(


4.23%)


 


365.75±0.9(


13.22%)


 


351.68±0.7


7(8.86%)


 


341.55±1.1(


5.73%)


 


339±0.6(4.9


4%)


 


313.68


±0.19


 


292.73±0.1(


-


6.68%)


 


325.86±2.4


9(3.88%)


 


331.16±1.0


5(5.57%)


 


308.67±2.1


1(


-


1.6%)


 


320.36±1.2


4(2.13%)


 


**


*


 


1


2


 


POD 


(Unit g


-


1


 


FW)


 


0.06±0


 


0.07±0.01(2


3.53%)


 


0.08±0(47.0


6%)


 


0.09±0(52.9


4%)


 


0.08±0(35.2


9%)


 


0.07±0(23.5


3%)


 


0.06±0


 


0.04±0(


-


42.11%)


 


0.08±0(21.0


5%)


 


0.08±0(26.3


2%)


 


0.06±0(0%)


 


0.05±0(


-


15.79%)


 


**


*


 


1


3


 


CAT 


(Unit g


-


1


 


FW)


 


0.57±0


.01


 


0.67±0.01(1


7.54%)


 


0.81±0.05(4


1.52%)


 


0.61±0.04(7


.02%)


 


0.75±0.01(3


0.99%)


 


0.68±0.01(1


8.71%)


 


0.62±0


.01


 


0.75±0.01(2


0.97%)


 


0.81±0.02(3


1.18%)


 


0.85±0.02(3


6.56%)


 


0.81±0.02(3


0.65%)


 


0.83±0.01(3


3.33%)


 


**


*


 


1


4


 


APX 


(U/min/


g FW)


 


40.26±


0.09


 


53.36±0.09(


32.53%)


 


57.04±1.29(


41.66%)


 


65.66±0.06


 


60.52±0.04(


50.32%)


 


65.66±0.06(


63.08%)


 


42.85±


0.09


 


45.63±0.52(


6.49%)


 


51.43±1.79(


20.02%)


 


57.54±1.51(


34.27%)


 


59.79±0.09(


39.54%)


 


58.59±0.26(


36.74%)


 


**


*


 


1


5


 


GPX (µ 


mg


-


1


 


protein)


 


28.14±


0.08


 


32.11±0.57(


14.11%)


 


40.53±0.51(


44.03%)


 


37.62±0.48(


33.66%)


 


43.01±1.1(5


2.81%)


 


40.9±0.85(4


5.33%)


 


30.6±0


.48


 


43.61±2.06(


42.52%)


 


57.99±0.84(


89.53%)


 


48.66±0.6(5


9.03%)


 


55.95±0.72(


82.87%)


 


58.55±0.08(


91.37%)


 


**


*


 


1


6


 


GSH 


(mmol 


g


-


1


 


FW)


 


88.13±


0.08


 


91.52±0.09(


3.84%)


 


94.24±0.43(


6.93%)


 


89.1±3.06(1


.1%)


 


92.47±0.08(


4.92%)


 


93.46±0.08(


6.04%)


 


86.22±


0.08


 


93.55±0.1(8


.5%)


 


91.74±0.08(


6.4%)


 


92.73±0.08(


7.55%)


 


98.64±0.09(


14.41%)


 


96.74±0.08(


12.2%)


 


*


 


1


7


 


GSSG 


(mmol 


g


-


1


 


FW)


 


18.28±


0


 


25.96±0.1(4


1.99%)


 


22.2±0.44(2


1.4%)


 


39.73±2.99(


117.32%)


 


33.37±0.15(


82.53%)


 


35.4±0.09(9


3.64%)


 


15.31±


0.14


 


39.28±0.18(


156.59%)


 


27.11±0.16(


77.07%)


 


43.47±1.58(


183.91%)


 


37.27±0.82(


143.41%)


 


41.06±0.22(


168.17%)


 


**


*


 


1


8


 


GSSG+


GSH 


(mmol 


g


-


1


 


FW)


 


106.42


±0.08


 


117.48±0.0


1(10.4%)


 


116.43±0.0


7(9.41%)


 


128.83±0.0


8(21.06%)


 


125.84±0.0


8(18.26%)


 


128.86±0.0


9(21.09%)


 


101.53


±0.08


 


132.83±0.0


8(30.83%)


 


118.85±0.0


8(17.06%)


 


136.2±1.67(


34.15%)


 


135.91±0.8


6(33.86%)


 


137.8±0.14(


35.72%)


 


**


*


 


1


9


 


MDA 


(mmol/


g FW)


 


3.32±0


.01


 


5.24±0.02(5


7.83%)


 


2.91±0.1(


-


12.25%)


 


3.25±0.07(


-


2.21%)


 


2.91±0.2(


-


12.45%)


 


3.11±0.08(


-


6.33%)


 


4.64±0


 


8.65±0.03(8


6.29%)


 


4.06±0.06(


-


12.63%)


 


4.48±0.14(


-


3.45%)


 


3.92±0.18(


-


15.51%)


 


4.17±0.1(


-


10.19%)


 


**


*


 


2


0


 


H


2


O


2 


(µmol 


g/FW)


 


101.69


±0.09


 


126.16±0.0


8(24.06%)


 


97.1±1.66(


-


4.51%)


 


98.88±1.6(


-


2.76%)


 


98.99±0.85(


-


2.66%)


 


91.71±1.74(


-


9.81%)


 


110.28


±0.07


 


138.47±0.0


9(25.56%)


 


101.28±1.1


3(


-


8.16%)


 


102.8±2.28(


-


6.78%)


 


98.91±0.6(


-


10.31%)


 


101.28±1.7


6(


-


8.16%)


 


**


*


 


ns


 


= non


-


significant, 


 


2


 


*


 


= P < 0.05, 


 


3


 


***


 


= P < 0.001


 


4


 


* 


Superoxide Dismutase (SOD), Peroxide Dismutase (POD), Catalase (CAT), Ascorbate Peroxidase (APX), 


5


 


Glutathione Peroxidase (GPX), Reduced Glutathione (GSH), Oxidized Glutathione (GSSG), Total Glutathione 


6


 


(GSSG+GSH), 


Malondialdehyde (MDA), Hydrogen Peroxide (H


2


O


2


).


 


7


 




1     Table  4 : ANOVA table for Leaf and root antioxidant capacity  

1

 

S .  N o  Variab les  JP - 5  SB  P * T  

Contr ol  (Mean ±SD)  Pb (% Diff)  QD1 (%  Diff)  QD2 (%  Diff)  Pb - QD1  Pb - QD2  Contr ol  (Mean ±SD)  Pb (% Diff)  QD1 (%  Diff)  QD2 (%  Diff)  Pb - QD1  Pb - QD2  

Leaf Antioxidant Content  

1  SOD  (Unit g - 1   FW)  318.74 ±0.09  325.51±1.7 1(2.12%)  347.73±0.7 1(9.09%)  338.54±0.8 3(6.21%)  331.41±1.2 8(3.98%)  330.08±1.0 8(3.56%)  305.77 ±0.05  311.56±1.0 9(1.89%)  317.74±0.8 3(3.91%)  321.34±1.3 4(5.09%)  308.37±1.8 4(0.85%)  320.85±1.2 9(4.93%)  ** *  

2  POD  (Unit g - 1   FW)  0.04±0  0.06±0(30.7 7%)  0.07±0(69.2 3%)  0.07±0.01(6 1.54%)  0.07±0.01(6 1.54%)  0.06±0(30.7 7%)  0.05±0  0.07±0(42.8 6%)  0.08±0(78.5 7%)  0.07±0.01(5 0%)  0.06±0.01(2 8.57%)  0.06±0(21.4 3%)  ns  

3  CAT  (Unit g - 1   FW)  0.66±0 .01  0.74±0.01(1 3.2%)  0.87±0.03(3 2.49%)  0.79±0.01(2 0.81%)  0.82±0.01(2 5.38%)  0.82±0.02(2 4.87%)  0.72±0 .01  0.84±0.02(1 6.2%)  0.88±0.04(2 1.76%)  0.85±0.02(1 7.59%)  0.86±0.02(1 9.44%)  0.9±0.01(25 %)  ** *  

4  APX  (U/min/ g FW)  35.86± 0.13  47.31±0.28( 31.92%)  51.87±2.13( 44.64%)  58.38±0.46( 62.81%)  55.78±0.89( 55.56%)  59.05±0.59( 64.68%)  37.09± 4.11  40.94±0.66( 10.36%)  51.06±1.28( 37.65%)  52.4±0.56(4 1.27%)  51.45±0.76( 38.71%)  54.11±0.65( 45.88%)  ** *  

5  GPX (µ  mg - 1   protein)  21.35± 0.46  27.84±0.44( 30.36%)  34.72±1.99( 62.61%)  36.68±0.19( 71.79%)  34.83±0.76( 63.1%)  36.91±0.77( 72.87%)  23.28± 0.48  34.05±0.47( 46.3%)  46.6±1.16(1 00.21%)  52.46±1.67( 125.38%)  49.81±0.74( 113.99%)  45.4±0.46(9 5.03%)  ** *  

6  GSH  (mmol  g - 1   FW)  85.9±0 .08  92.83±0.07( 8.08%)  86.76±0.1(1 .01%)  83.28±0.08( - 3.05%)  87.28±0.08( 1.61%)  89.25±0.1(3 .91%)  84.86± 0.05  91.82±0.09( 8.2%)  90.76±0.06( 6.96%)  91.76±0.01( 8.13%)  94.4±0.08(1 1.23%)  95.24±0.08( 12.23%)  ** *  

7  GSSG  (mmol  g - 1   FW)  14.95± 0.02  19.44±0.17( 30.02%)  36±0.16(14 0.82%)  43.58±0.18( 191.54%)  41.59±0.13( 178.23%)  30.57±0.14( 104.52%)  16.77± 0.13  40.93±0.15( 144.13%)  28.1±0.12(6 7.6%)  22.79±0.14( 35.93%)  26.03±0.04( 55.29%)  28.25±0.11( 68.49%)  ns  

8  GSSG+ GSH  (mmol  g - 1   FW)  100.84 ±0.09  112.27±0.1 1(11.33%)  122.76±0.0 6(21.73%)  126.86±0.1( 25.79%)  128.86±0.0 5(27.79%)  119.82±0.0 4(18.82%)  101.63 ±0.08  132.75±0.0 8(30.62%)  118.86±0.0 6(16.96%)  114.55±0.1 4(12.72%)  120.43±0.0 5(18.5%)  123.49±0.1 5(21.51%)  ns  

9  MDA  (mmol/ g FW)  4.96±0 .12  7.59±0.4(53 .02%)  3.67±0.19( - 25.94%)  3.8±0.19( - 23.45%)  3.57±0.34( - 28.09%)  3.88±0.08( - 21.77%)  6.08±0 .12  9.34±0.25(5 3.53%)  3.56±0.28( - 41.48%)  3.8±0.14( - 37.53%)  3.05±0.04( - 49.92%)  3.51±0.13( - 42.25%)  ns  

1 0  H 2 O 2  (µmol  g/FW)  122.76 ±0.86  140.63±1.0 1(14.56%)  102.36±0.4 5( - 16.62%)  108.02±0.8 4( - 12.01%)  107.17±4.5( - 12.7%)  117.94±0.8 2( - 3.92%)  135.76 ±0.04  146.92±0.8 6(8.22%)  116.6±3.07( - 14.11%)  119.87±1.4 7( - 11.7%)  105.26±2.4 1( - 22.46%)  112.93±1.4 4( - 16.82%)  ** *  

Root Antioxidant Content  

1 1  SOD  (Unit g - 1   FW)  323.04 ±0.09  336.7±0.79( 4.23%)  365.75±0.9( 13.22%)  351.68±0.7 7(8.86%)  341.55±1.1( 5.73%)  339±0.6(4.9 4%)  313.68 ±0.19  292.73±0.1( - 6.68%)  325.86±2.4 9(3.88%)  331.16±1.0 5(5.57%)  308.67±2.1 1( - 1.6%)  320.36±1.2 4(2.13%)  ** *  

1 2  POD  (Unit g - 1   FW)  0.06±0  0.07±0.01(2 3.53%)  0.08±0(47.0 6%)  0.09±0(52.9 4%)  0.08±0(35.2 9%)  0.07±0(23.5 3%)  0.06±0  0.04±0( - 42.11%)  0.08±0(21.0 5%)  0.08±0(26.3 2%)  0.06±0(0%)  0.05±0( - 15.79%)  ** *  

1 3  CAT  (Unit g - 1   FW)  0.57±0 .01  0.67±0.01(1 7.54%)  0.81±0.05(4 1.52%)  0.61±0.04(7 .02%)  0.75±0.01(3 0.99%)  0.68±0.01(1 8.71%)  0.62±0 .01  0.75±0.01(2 0.97%)  0.81±0.02(3 1.18%)  0.85±0.02(3 6.56%)  0.81±0.02(3 0.65%)  0.83±0.01(3 3.33%)  ** *  

1 4  APX  (U/min/ g FW)  40.26± 0.09  53.36±0.09( 32.53%)  57.04±1.29( 41.66%)  65.66±0.06  60.52±0.04( 50.32%)  65.66±0.06( 63.08%)  42.85± 0.09  45.63±0.52( 6.49%)  51.43±1.79( 20.02%)  57.54±1.51( 34.27%)  59.79±0.09( 39.54%)  58.59±0.26( 36.74%)  ** *  

1 5  GPX (µ  mg - 1   protein)  28.14± 0.08  32.11±0.57( 14.11%)  40.53±0.51( 44.03%)  37.62±0.48( 33.66%)  43.01±1.1(5 2.81%)  40.9±0.85(4 5.33%)  30.6±0 .48  43.61±2.06( 42.52%)  57.99±0.84( 89.53%)  48.66±0.6(5 9.03%)  55.95±0.72( 82.87%)  58.55±0.08( 91.37%)  ** *  

1 6  GSH  (mmol  g - 1   FW)  88.13± 0.08  91.52±0.09( 3.84%)  94.24±0.43( 6.93%)  89.1±3.06(1 .1%)  92.47±0.08( 4.92%)  93.46±0.08( 6.04%)  86.22± 0.08  93.55±0.1(8 .5%)  91.74±0.08( 6.4%)  92.73±0.08( 7.55%)  98.64±0.09( 14.41%)  96.74±0.08( 12.2%)  *  

1 7  GSSG  (mmol  g - 1   FW)  18.28± 0  25.96±0.1(4 1.99%)  22.2±0.44(2 1.4%)  39.73±2.99( 117.32%)  33.37±0.15( 82.53%)  35.4±0.09(9 3.64%)  15.31± 0.14  39.28±0.18( 156.59%)  27.11±0.16( 77.07%)  43.47±1.58( 183.91%)  37.27±0.82( 143.41%)  41.06±0.22( 168.17%)  ** *  

1 8  GSSG+ GSH  (mmol  g - 1   FW)  106.42 ±0.08  117.48±0.0 1(10.4%)  116.43±0.0 7(9.41%)  128.83±0.0 8(21.06%)  125.84±0.0 8(18.26%)  128.86±0.0 9(21.09%)  101.53 ±0.08  132.83±0.0 8(30.83%)  118.85±0.0 8(17.06%)  136.2±1.67( 34.15%)  135.91±0.8 6(33.86%)  137.8±0.14( 35.72%)  ** *  

1 9  MDA  (mmol/ g FW)  3.32±0 .01  5.24±0.02(5 7.83%)  2.91±0.1( - 12.25%)  3.25±0.07( - 2.21%)  2.91±0.2( - 12.45%)  3.11±0.08( - 6.33%)  4.64±0  8.65±0.03(8 6.29%)  4.06±0.06( - 12.63%)  4.48±0.14( - 3.45%)  3.92±0.18( - 15.51%)  4.17±0.1( - 10.19%)  ** *  

2 0  H 2 O 2  (µmol  g/FW)  101.69 ±0.09  126.16±0.0 8(24.06%)  97.1±1.66( - 4.51%)  98.88±1.6( - 2.76%)  98.99±0.85( - 2.66%)  91.71±1.74( - 9.81%)  110.28 ±0.07  138.47±0.0 9(25.56%)  101.28±1.1 3( - 8.16%)  102.8±2.28( - 6.78%)  98.91±0.6( - 10.31%)  101.28±1.7 6( - 8.16%)  ** *  

ns   = non - significant,   

2

  *   = P < 0.05,   

3

  ***   = P < 0.001  

4

  *  Superoxide Dismutase (SOD), Peroxide Dismutase (POD), Catalase (CAT), Ascorbate Peroxidase (APX), 

5

  Glutathione Peroxidase (GPX), Reduced Glutathione (GSH), Oxidized Glutathione (GSSG), Total Glutathione 

6

  (GSSG+GSH),  Malondialdehyde (MDA), Hydrogen Peroxide (H 2 O 2 ).  

7

 

