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AR (P <001 s SORGR MR f Ao 5 4 1 50 M RSB 1 0 AT A, R 3R89 GABA AL 28 41 58
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Effect of GABA on the Quality
and Physiological Characteristics of Postharvest Okra

YIN Fei-long, QIAO Pei, LI Jing, WANG Xiu-li, DONG Xin-hong "

(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004 , China)

Abstract:In order to study effects of y — aminobutyric acid ( GABA) treatment on the storage quality and physiological
characteristics of post—harvested okra at room temperature ,the okra was treated with different concentrations(5,10,15 mmol/L)
of GABA for 3 min and then was stored at room temperature (25 “C ), and water treatment group was used as a control. All
physiological indexes such as weight loss rate, chlorophyll, V. and malondialdehyde content and antioxidant enzyme activity
were regularly determined.The results showed that 10 mmol/L GABA treatment showed the best preserving effects, which could
significantly reduce the post— harvest water loss of okra, delay the degradation of chlorophyll and V., significantly increase
catalase ( CAT) activity and superoxide dismutase ( SOD) activity, decrease peroxidase ( POD) activity and accumulation of
malondialdehyde ( MDA ). Chlorophyll content at 21 d was 37.49% higher than that of the control group (0.074 mg/g), V,
content was 69.23% higher than that of the control group(3.61 mg/100 g) and SOD activity was 30.35% higher than that of the
control group(47.05 U/g).Correlation and principal component analysis ( PCA ) showed that weight loss rate and MDA were
positively correlated with storage time of okra( P <0.01) ,while chlorophyll content, V. content,POD activity and CAT activity
were negatively correlated with storage time ( P < 0.01) . The storage quality and comprehensive evaluation index of okra
decreased gradually with storage time, different concentration of GABA treatment could delay the decline of okra storage
quality.The results suggest that appropriate concentration of GABA treatment can delay the postharvest senescence of okra pod
and maintain the good postharvest quality and nutritional value of okra, which provides a new theoretical basis for the
application of GABA and post—harvest preservation of okra.

Key words ; y—aminobutyric acid ( GABA) ; okra; postharvested physiology ; physiological characteristics; principal component
analysis( PCA)
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AR BN ROH B, 3 I8 5T 8 1 BT S AZ R 19 3 46
A4 2SN, Ik SR B A wE AR AR L R, SRR SR
JE R AR 5 9 PR AR 5 | A 1 A= B 6 % D) AH
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3 min, DIVE /KA IR U2 SR, BRI, 4
FFHAEM (25 C) T, 53 d BUFE(10 4>)
2RI A R B S WA VR TR T AR U T, T
AR IR
122 RERWPMGE KRFERSEID RS 5wk,
AR 3 A4, e 4 A CRARRER S, #2220 (1) 115

%E%(%):%XIOO A (D)
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663 F1 645 nm ZEWSEIE MY Arnon 2050, 13 B0
Hohr, a(2) T

5k %l (mg/g) =

(2)
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B R a2 2805, AR PR THAE Y 2,6 — S BT I 4N IS IR
FED, TS 1 mL BB WAH 24 B IR i iR T A
(p)o FIRIFEIHEEIM 3 R,

FE SR FR IO 2 - BTV 50 mL S04, BRI 2 g Fk
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125 WIESEWNE W _ESZ=allEzR
Zhang %" SRHC TBA I 4636 0 5 IR VRIS . BRI
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e 10% TCA VEWE IR 30 s, DKOK I i R I
10 min,4 °C F 12000 r/min E5.0> 20 min, B I 75 &
2 mL, i A 2 mL 1y TBA ¥ W& I 7E 3 /K % i #4
20 min, [EE 2, 75000 r/min B> 15 min, BL B4
W, L) 0.6% 1) TBA ¥R =5 (1, ) & FLAE 532,600
A1450 nm 4L SERE . UL ERAEE A 3 k. #25X
(4) 35

MDA &+ (umol/g) = {[6.45 x (0D, — 0D, ) —
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o VAR BOR SR TR, mL; Vo AR E i
B BURE R BUR AR, mL; m AR R &, o
1.2.6 i H ALY (POD) IGPEM E  HXT¥4 50 mL
B, PR 2 g BKEERY, R 5 A 10 mL #U&
0.1 mol/L pH5.5 Z R (& 1 mmol/L PEG 4%
PVP F1 1% Trriton X—100) iR IETH 30 s, KK B
EBHEHC 10 min,4 °CF 12000 r/min &5.0> 30 min, BL |-
W, AR IR PR A A o ad S AL & TS 2 25 Chu
AU EATINSE , L R ERVE AL 3 K
1.2.7 3k &4 ST 05 1 N S8 A0 4 5 A Tt v A
E WIS 50 mL BLAE, BRI 2 g BREZE K, SRS
A 10 mL Ti# 0.1 mol/L pH7.8 Wik 5% sp W ( &
5 mmol/L DTT 1 5% PVP) Jigin#Ri% 30 s, KoK ia
1FFEH 10 min,4 °C K 12000 r/min B5.0> 30 min, B |
W, 3 EAL A YE S % Gao 2517 Y Ty 1k UEAT I
S 5 AR S A PR I 5 2 2% Chen 251 9 07 %
AT E , DL EEMEE S 3 IR,
1.3 #iEahE

SEYGAE AR SPSS 19.0 SR AFHEAT B R Ty 22
3 #T (Duncan 325, 2 27K P <0.05) FlA 553047, >Rk
HH OriginPro 8.0 #XM4-1EK
2 HFHR5SHh
2.1 GABA %X E=FER BRI

SR T S S B T SR R L I SR
JE RSN A Y I AR R A R AR T . W 1 T
TN 5 B TS T) 1) SiE <, BBk 25 11 2 o 3 1 5L 3B o
BTG, b X IR 21 d RERE AN 11.1% ., 5
A1 10 mmol/L 1) GABA &b ¥R AE B Wy 22 >R 5 s Bk 2%
BRGS0 , JUHI i ] (3 ~12 d) B9 2R S 2k | 4
SXMEA R EER (P <0.05), Hh S mmol/L iy
GABA &b B 2H 24 3R B 4, 76 21 d B 2R 5 R AL N
8.7% . SXFREAH L, 15 mmol/L fy GABA kb Hf i {i¢
HET KRR SO, /B R TR E . UK
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84 —w— 15 mmol/L
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JEER I 11 ()
Bl 1 GABA Rb¥EXT iRk 2E % 1 28 1Y 5
Fig.1 Effect of GABA treatment
on the weight loss rate of okra
: o+ 328 10 mmol/L GABA 5 CK HAEE B2 57
(P <0.05) ; #= 577 10 mmol/L GABA 5 CK 41177
et 322 7 (P <0.01) s TARIRFIR T 22 7
4 3C[R] GEA 245387 10 mmol/L GABA Rl
PR 3% 2% 55 HARTE 10 mmol/L GABA) ,

2.2 GABA tEXEMEMFZESEN M

MERFE T IZAAE TS R b, S E R
RS 3 AR i HH B ™ B ) B A B 52, 5% ) L R O A
B o Fh D 2 AR R IR A [, X R 2 R Ak
ZH SR ER B BRI R O IBT  E, X E 2 2 3R
Sl 0 d Ay 0.1269 meg/g [&EA 21 d /) 0.0745 mg/g,
B4 41.3% ., 10 mmol/L GABA b PR 5 e 1, 4%
EEE3dE—EkRES TXHEH (P <0.01), A
0 d £ 0.1269 mg/g %% 21 d £ 0.1025 mg/g, A
19.2% , H. 21 d WHEg 28 & 55 X BEZH Y 137.58% . Ui
A 10 mmol/L GABA 4b B GE sl 2% H- &5 2 (14 [ e, (il 85
BCER LR RIAF AN BT, 5 R 15 mmol/L (1)
GABA Ah¥ B ARt REH il i 2 2 & s REAIG , (B 55 % AR
HERARNBE,

0.13 -
5 0.12 -
)
£ 0.11 - s
i |
<E 0.10
ﬁ 0094 —=—CK
il —m=— 5 mmol/L
= 0081 _a— 10 mmol/L
0074 15 mmol/L

0 3 6 9 12 15 18 21 24
TS T 1R (d)
512 GABA Ab3TXT Bk 25 i 22 5 i 152 il

Fig.2 Effect of GABA treatment on chlorophyll content of okra

2.3 GABA #hExIERZE V. BRI
Vo VERIR P 5T, AT I B RNy 42 1% P 44 E
Pl RS 20 g 4 e ) G e T LA S SR
JE B AKEE AR B P . fh [ 3 AT, T A Ak B A B
FRZERY V, SR FEN G B DB W R B, X R
)V, R FEIEERI, B0 dE 13.30 mg/100 g
F&ZE 21 d 19 3.61 mg/100 g, FR&E 72.9% ;i 10 mmol/L
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GABA Zb BRI AE, Ve TR B FH & T R4
(P<0.05),V, & & H 0 d @y 13.30 mg/100 g [FE
21 df% 6.11 mg/100 g, NP4 54.1% , 5% REAH LG, 7F
ISEAHA (21 d) , - FP ik B 1Y) GABA &b BRI HE A b $&
EEREENY Ve &, 10 mmol/L GABA 44 V. &
X BRZA MY 169.2% , HoA M .35 25 5 (P <0.01)
UL GABA LbPREER RO L Bi Rk ZE TV, I FESRE , 4E+F
B Ve S SRS RAF I E IR 5.

14+

*%
64 —o—CK
—=— 5 mmol/L
44 —&—10 mmol/L
—w— 15 mmol/L

V% (mg/100 g)
e

(') 3'5 é é 1'2 1'5 1'8 2'1 2'4
VeI 18] (d)
K3 GABA ZRPHEXTEEEKSE Vo & R
Fig.3 Effect of GABA treatment on V. content of okra
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TR R R, X AR B AR ZE H MDA & i 2 Wi
EEE(HO0d 5.1 x107 wmol/g FFFE 21 d 1
11.97 x 107 pmol/g) , AN[FJALFELH MDA 5 2 1 52 58
NS R R as, H MDA 2 &3 0 2% T FE 2
(P <0.05) . 75K i 05 ny i 7 43 48 7 F AL 0, w5
CO, AT 574 6 F R AR (g I i 2 v, e B
ZEUH) MDA A5 b B S . [Nk, GABA 4b T g BH [ 4E
LB BRI PR 2o R v 401 i B NS B ek SR A R AR, BRI
RS R A S AR T 40 AL A 453 403, D18 T A8 AR I S B, AT
BT SR SE SR i O BT ER N

12+
@
S 104
g 10
=
2 8- .
iz
! 6 —=— 5 mmol/L
g —4— 10 mmol/L
S —w— 15 mmol/L

4
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TR I TR (d)
K14 GABA LhPIXJ BERKZE N 8 (MDA) & Y520
Fig4 Effect of GABA treatment
on malondialdehyde ( MDA ) content of okra
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P HET XA, HE0~9 d 2B FEEF(P <
0.05),12 d ZJ5 B M2 5 (P >0.05) ;10 mmol/L
GABA ZbHRZH POD J5MZ# FREHE 15 d Z /7 i 1K
FXTREZH (P <0.05) ,18 d ol FH 2 H ., SXTHEA L,
N HE B 1) GABA &b B 25 A W] R B 4 11K 25 Bk 25 11
POD JiF 4 , 33 -5 FRA FH g fief L] AR o1 B 25 Ak
B75 A o POD 1EPEAR I —Fh ., 45 SR R MR R e i
GABA ZbFH (15 mmol/L ZbFH)FHARG AN ) 0] LLBH W fE&
& POD 7544, F 1k 10 mmol/L. GABA Ab B B4 .

#ok

24 —o=—CK Hok
—=— 5 mmol/L
14 —&—10 mmol/L

—w— 15 mmol/L

Kk
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Wk I Tl (d)
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Fig.5 Effect of GABA treatment on POD activity of okra
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B A ALY AR (SOD) 7T LA a8 157 £ 52 3 75 B
O, FR¥s HALAL AN EE ) H,0, , T REAIRHE P4 A
LT AU M 8, SESE R g s, hE 6
AL, AR R AR R, 4540 BEZH B 2 AR ZE SOD I
S LIS T B%, 10 mmol/L GABA AbFHZH 1) SOD ¥4
H6dERESTXE(P<0.01),5 F 15 mmol/L
M GABA ZbFRZH AL F P (6~18 d) SOD i M W 3%
=X AR (P <0.05) , W75 #0 (18~21 d) | 5 %
MW E2ZR (P >0.05), XK GABA 4b3A]
LA A 0 $E 0 SR S5 TRk S R TR AR A (R SOD 1E M, [
AT PR A R BTG o

1204 g
% 100-
2
j% 80 -
»,Q: CK
o —=— 5 mmol/L -
@ 60+ —a&— 10 mmol/L

—w— 15 mmol/L
40

0 3 6 9 12 15 18 21 24
JE 5 I 1) (d)

16  GABA khFExH & k25 A ALY

AT (SOD ) T35 1 Y 52 1)

Fig.6  Effect of GABA treatment on SOD activity of okra
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Table 1  Correlation analysis of all physiological indexes
B4 W 1] (d) RER LS Ve MDA SOD POD CAT
e et 18] () 1
PRER 0.972"" 1
g2 -0.682"" -0.746 " 1
VC -0.897"" -0910"" 0.816"" 1
MDA 0.787"" 0.807 ™" -0.763""  -0.822"" 1
SOD -0.013 -0.026 -0.055 -0.119 0.053 1
POD -0.767"" -0.643"" 0.244 0.508 ** -0.360 0.218 1
CAT -0.944"" -0.966 " 0.792"" 0.885"" -0.850"" 0.113 0.619"" 1

TE: « URZEFRE, P <0.05; = fUREZEFMEZE,P <001,

eSS . I 7 TN, AS[EIALBRLH CAT 3% 1 A8 fh ik
A3, BB BRI, Ko 5 F 10 mmol/L (1)
GABA 4b B 2 & F X+ B¢, JE HiJ& 10 mmol/L
GABA 4R AAR R B AR B F2Z5 (P <001),
5 mmol/LAYy GABA 4bH )5 (9 d ZJ5) 20 B H i
(P <0.05) ,1fi 15 mmol/L. GABA Ab ¥ 2H 5 X} BE¢H JC
RBFEZES(P>005), Ui FHE N GABA (5 I
10 mmol/L) &b #E AT £ i # fk 25 I 3 vh CAT 3, 412
D0 P SO %, BRI IR IS i S0 Ak, AT AR5 SR 61 R
/SRy igs

120
k%
~ 100
L0
2
80
o —o0—CK ok
2 —=— 5 mmol/L
U 60- —a—10mmol/L
—w— 15 mmol/L
40

0 3 6 9 12 15 18 21 24
IE 3R 41 (d)
K17  GABA RhFHXT e k25 AL U ( CAT) I PE R 20
Fig.7 Effect of GABA treatment on CAT activity of okra

2.8 MEXMSHT

Xof L RK SE AR A 11 25 A= BRFE AR FEATAH OCHE S B,
LERINFR 1 PR o HAKSE WU [H] A% H 4 MDA
R EAHSC(P <0.01) , 54 R & .V,
P i (CAT {5 PEFN POD i Pk 52 4% 5k 25 T AH G (P <
0.01) o &5 HE— 25 U W1 Bl 25 7 1 PEA T, 2R 52
MR % 7K 5 0 B W 32 s, PE A ORI Vo 38 I e, T
T PEREAR AN I LA A i 37 B AEL B0 PR PN 7 A= i 3 A
S, B TR PEAURR R IR o S AR O i R, 5 3
HRKZERIEM AP AN & S BT T B, B B R A =
EAETT
2.9 EEOSH

TGS B A ) FH o5 24 1 SEL AR ) Rt ey Ak,
[l 2 BB AP E S . HSCTR5 2R
S B i o 3 TRINL FH AR 2L, DRLM AR SR FH 32 13- Afr
5, IZRG VU8 B0k 0 58 A [R] 4 BREH 7R 1 Y i
REPORB BT RS . 2 2 T, R Rk 2 R e it
PP R PRI ThR MEARAL PR S5 HEAT 4343 BT, 56
1.2 E SRR E S 1R 4.663 F11.189 45 1 .2 E s>

TR 66.62% Fil 16.984% |, Tiij 2 4~ FE s FR1E
{EIRT 1 H B TTHR AL F) 83.604% , W DLAT 2 4~
TS AT LAUE AR B R 5 R R TR A SR 7Y
AL, SERAT G E ST BT AR, PR BATT
2 AT A TR S B o
2 BARPRRME(E KOy 22 BTk R
Table 2 Characteristic values and variance

contribution rate of each indicator

. , Ty 22 DR By 22
F s LN (%) SR (% )
1 4.663 66.620 66.620
2 1.189 16.984 83.604
3 0.679 9.699 93.303
4 0.230 3.279 96.582
5 0.130 1.855 98.437
6 0.090 1.286 99.723

7 0.019 0.277 100

EER 3 Al 2 AR Y, Y, AR ESRT T
FEbr, A9 PR S S (b Z, ~Z, Y bR AE
HE) .

FAC1-1 =-0.208Z, +0.181Z, +0.203Z+~0.19Z, +
0.004Z, +0.131Z, +0.209Z,;Y, = FAC1-1 x /4.663

FAC2-1 = -0.49Z-0.203Z,-0.126Z, +0.139Z, +
0.7477, +0.4437, +0.0857Z,;Y, = FAC2-1 x /1.189

FIRT L BE B A9 26 1050 2 3 53 19 J7 22 TTER R
a, (66.62% ) o, (16.984% ) Ry KUK, ¥4 i 255 PP A
Bi#l.F =, Y, +o,Y,, Bl F =0.6629Y, +0.16984Y, .
F A AR AR ZE T 5T o

£3  BiEESmE

Table 3 Characteristic vector of each indicator
PR 7] b EREN %y 52 g
YNEIES -0.208 -0.049
n-atE 0.181 -0.203
Ve 0.203 -0.126
MDA -0.19 0.139
SOD 0.004 0.747
POD 0.131 0.443
CAT 0.209 0.085
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Fig.8 Effect of GABA treatment

on the comprehensive assessment index

3 #it5itie

TR EE R, GABA Ab3AE—E F2 5 L T f il
SR G BB F IR AUV [R] K 43 i 45 2K\ POD 7% £ (T
PEEU A NN S m R S g =MV, 1Y
B o [RIBsHdo AN [R) R B $ v T Bk 2% 5 1R I SR 14 [a]
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A PRCR B A, AHICME ST, g E SRS Ve &
B IEAHC(P <0.01) , YLl —FEm AL RIS
ik A v AR A — 35, B Rk SE SR S Y ks A,
Ve SRR PR E M V, &4k 5 MDA ¥k
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