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Abstract: Berthelot colorimetry is regarded as a relatively simple, rapid, accurate and low-cost method for
the determination of GABA content in plant leaves, but yet has problems such as impurity interference and
chromogenic stability, and needs further optimization. In this experiment, based on Berthelot chromogenic
reaction, the measuring wavelength, chromogenic stability, amount of chromogenic reagent, chromogenic
conditions, removal of pigment impurities and extraction conditions in Berthelot colorimetry were systemati-
cally optimized. The results showed that the influence of chlorophyll impurity on GABA determination could
be removed to the greatest extent by removing chlorophyll for three times in 50°C water bath. The extraction
efficiency of GABA in 80°C water bath for 0.5 h was the highest. 100 pL 2 mol-L™" AICI, solution could effec-
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tively remove water-soluble pigment. 0.10 mol-L™' sodium tetraborate buffer, 7% distilled phenol solution and
4% sodium hypochlorite solution were the best combination of chromogenic agents. The best chromogenic
effect was achieved by water bath at 80°C for 20 min. Chromogenic color was in a stable state after 10 min,
and the optimal determination wavelength was 645 nm. The optimized Berthelot colorimetric determination
system will further improve the determination accuracy and sensitivity of GABA content in plant leaves.
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Fig. 1 The influence of different measured
wavelength on absorbance value
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Fig. 3 The influence of different chromogenic concentrations on absorbance value

S BADY & 455 RELIE 4T, Al: 0.10 mol-L” v B BR 4 A2: 0.09 mol-L g AN ER 4his; Bl T% R Bk B2:
10% KBzt Cl: 3%R R B AN R, C2: 4% K ABRAN T .




1466 TP A B 244 www.plant-physiology.com

O.D.k s K HIC 3 2 5, X 0l fe A2 T DU R 4h
S0 Dk gERF I SR AR 2% A4 HIpHL .

Eb 65,722 00 52 GABA ) i B 2 36 - 51 28 1) A1 UK
AR 2 5 B & R AR R BE, e R S 8 (1 5] W
Wy 2500, 3@ 5E O.D K E GABA K & & .
Ik, E 25 R RN N IR 2 X GABA 1
SN FEAEAR KR . i E3-B o] &N, H ARy AR AR
I BAET%AN0%I, O.DIE R K H LB #E%E 7.

H B 3-C ] 1, R SRR BN IR IR B A1 3% AT 4% )
O.DJEH K H T E % 5.

BT IR gE S, X DUBH ER 5K £ 0.09 mol-L
(A2)F10.10 mol-L™" (A1), AW i &5 %7% (B1)
F110% (B2), IR EEL A & 53 503% (C1)F14% (C2)
HATHERE. HEDA A, YRANH SN
AIBIC2. A1B2C2. A2BIC1. A2B2C2ff, O.D.i%
K HAR DRI T B 2 25 S o (H 2 B 2R T R P AR
I3 10% Je R BRENR FE 3%, [ SR 5
A ZORYTIE, 82m  BRO.D. I E . R itk
GABA It 2 Ik 751 4 8 2H 4 2 DY B0 7R Ak Ak
0.10 mol-L ™'\ J5it 5 43 £ 7% 11 5 75 Iy A1 4% ) Ik
R

A 12 —T—
b
b b b
0.8
g
o
04t
0
5 10 15 20 25 30
5 [H] /min
C 12
a
a a
08F a 2
a
o
04t
0

AlB1 Al1B2 A2B1 A2B2 A3BI1 A3B2

2.1.4 B &8 5IEE XN E RS

A 8 SN K )L S (R R S
LR BRI, MK IR IR JE 9 100°C, KB I
[F] #£20-5 30 minff WOGAR I8 B2 K HJG 2 35 P 22 %
(E14-A).

FH El4-BR] i, 7E/KIG IR N80, 85, 90°CHY,
WA IR e K HIE W3 22 5, 1R 8 4k 8 T i
W EAE R %, I AT i A K 80~90°Ck ¥ i B (i 33 17
N, H 2R B AR RIS A GABA IR E
PE, 3& R GABA 1451 25 171 -5 BOROGAE FEAIK .

F KB IRE J980°C (A1).85°C (A2).90°C (A3)
7K G )20 min (B1).30 min (B2)#ET 204185,
HE4-Crl 51, HE BT RE 2R EH BN FE
FREAE RIS, JEFE7K I I 1] 20 min, 7K ¥R FE
NB0°C Myt i (1 S B 2 A
2.2 BRERNER
2.21 MEREERBBIETI R

FH S A AL 751 A 5K Bt 7 I PRI o, FEE
Il CBEACER B IR, AR R 2R
FUF, T A LR B A ER I S VTR,
MHERE R RRAUR 22 RT3 1 22 BR AR O HH >

B 12
ab ab
b
0.8F b
a
o
0.4
0
80 85 90 95 100
BaEE/ C

E4 RertE. RENIREERS

Fig. 4 The influence of color developing time and temperature on absorbance value
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F1 FRIBHAFIFILIE TR FHERBREIF
Table 1 The influence of different organic solvents and treatment methods on chlorophyll removal
B ES R/mg g
QPR b FEI [A]/min H WL
LR EM SR 2IREMERER 3IREMEEE
FEIR25°C) R T 5 L 27.51+1.75* 41.17+1.16% 38.95+0.79°
P 31.49+1.77°F 34.01£0.75°" 41.1241.99%
IR 1 16.30+0.44" 21.34+1.46%° 26.84+1.56%¢
i 35.55+0.77°F 45.36+1.99" 50.23+0.62"
R 9.54+0.70%" 12.88+0.37" 14.77+0.41
10 2. 25.56+1.74% 38.01+1.47% 39.61+1.67%
P 28.37+1.33% 37.2241.37%F 40.13%1.03%"
IR 1 16.72+0.11" 20.00+0.40%° 30.15+2.00%
FR 35.09+1.48"F 42.78+1.69%F 47.65+1.28%"
R 10.45+1.35% 11.23£0.07™ 15.33+0.76"
15 LT 29.25+1.35%F 40.26+2.04°° 46.90+2.41%"
IR 33.24+1.27°F 34.39+1.64°" 41.14+0.66%*
LR L1 17.50+1.07" 22.73+0.40%° 31.59+0.64%
P i 37.29+1.01°7 45.57+2.37%F 47.80+0.31%"
R 10.35+0.58%" 12.57+1.38"° 16.00+1.23"
50°C/K BT 5 T 28.89+0.46° 43.48+2.13%F 38.30+1.24%
P 29.06+0.01° 39.38+2.93%° 44.914+0.51°"
2% .M 19.46+0.93¢" 24.02+0.76'F 30.99+0.56™
P 38.53+0.55"7 47.82+2.04™F 49.27+0.51%¢
R 10.64+0.63% 12.90+0.31"° 16.44+1.44"
10 2. 28.83+5.62°F 39.06%1.65% 42.10+1.57%
P 34.60+1.00°° 42.07+0.01% 43.9242.01°%
IR 1 20.78+1.11°" 25.73+0.68" 29.29+1.01%
FR i 37.83+1.50™" 48.75+1.48" 52.44+2 (09
R 10.46+0.528" 12.98+0.23"° 17.33+1.50""
15 2.1 33.21+1.59"F 45.89+1.79%F 45.3241.69°"
P 34.66+2.37°F 50.30+1.95*" 48.97+1.88%
2% 2.1 20.26+0.75°F 26.67+1.32% 30.88+1.90%
FH 38.82+0.80* 49.53+1.65*° 48.28+1.61%
R 11.010.09% 12.78+0.14"° 18.58+0.85"

FI 3| HAL R R B/ B 3 SLF AR 31 £ F(P<0.05), BATEAL A TR B A T A= £ 7 R F H(P<0.05). K2R3k,

P> 285> 1R L FE> 2K R VAT A, BEAR T &,
LREM AT, HESEATRR. KA B
FIZERI 2R AOR,; 2E M SR B T, Wl T
B AT K AT LU I R BRI 2R RO, 3R E 2
FACH Y, RS IR IR . KA B () B
RRCR, HAKBROR I o WA A 4 3R 2 BR AL
B FR R AN TR T, P EE K10, 15 min, PYER
K15 minf REIL BT I L BRACR «

2.2.2 ERMEZEMRERIIATIEEHIIRE
FESFEHLIER T, Toi /K IE R R4 BE,
F I 5 A A 25 o I 3R PR R AR 2 WY R A e At
3 HHAR2ATHN, TR K M-SR AL, Bir1:24h,
AR LU (RIAT HLIA TR AL 5 300 L IR BR AR 21Kk
FM R AT, LB, 120 2 B
AL BT BAT B IR BRACR; 3ikE
ZRER AL, LB 120 ML R & IR S LA
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Table 2 The influence of different organic solvent proportions and treatment methods on chlorophyll removal

SRS RE/mgg

Ab R T = AbFR A A /min FR G
LR LM 2R ER 2IREM IR ER 3R EMGRER
FILQ5°C)R 5 1:1 37.00+£1.05%7 46.64+1.42% 47.37+2.07%
1:2 34.8243.37°F 39.16+1.61% 53.86+4.13"
1:3 36.0242.93°F 39.43+0.27° 44.9742.16%°
2:1 42.48+2 24 46.7242.25%¢ 42.74+0.89%°
3:1 41.41+1.69*° 42.58+1.89° 46.72+1.65%°
10 1:1 36.33+2.88°" 46.85+3.64"" 48.95+0.26""
1:2 36.65+1.81% 43.00+2.61°% 50.77+5.02
1:3 36.21+1.20° 41.9742.93°" 46.84+2.34%¢
2:1 40.97+2.38"F 46.53+3.08" 49.43+0.67*"
3:1 44.90+1.02% 43.49+2 34° 47 46+0.75°°
15 1:1 41.29+1.34%° 45.63+2.26"" 48.91+0.49"
1:2 34.3742.58%F 39.00+0.11°* 50.5743.77%
1:3 34.71+1.46°" 43.59+3.62°" 45.71+3.84%°
2:1 35.204+0.58F 47.48+1.93% 45.8842.15%¢
3:1 40.64+2.65"F 47.15+1.51%" 49.68+2.38""
50°C/K I HEHL 5 1:1 42.74+1.01™ 49.33+2.03*° 54.63+2.70"
1:2 40.80+3.14™" 48.54+2 82" 58.25+1.24
1:3 43.64+0.01™" 43.59+0.54°F 52.7642.64%
2:1 34.54+1.41°F 50.00+2.68™ 46.19+2.50%°
3:1 41.48+1.56™ 46.13+0.96"F 51.77+0.94>
10 1:1 46.74+3.11* 51.5742.95% 52.12+2.84%
1:2 40.94+4.06™" 48.45+2.34%F 56.00+1.07%
1:3 43.88+1.21"7 47.48+0.80*" 56.23+1.33%¢
2:1 42394431 51.3244.27% 50.19+4.38>
3:1 41.30+0.17* 46.83+0.15"F 54.55+1.82°
15 1:1 45.93+2.66F 53.58+0.71 53.95+1.56™
1:2 40.52+1.17"* 52.9244. 48 55.78+3.25%¢
1:3 43.60+2.60"F 47.33+0.35"" 55.18+0.42"
2:1 41.23+1.46*° 52.77+4.71% 48.64+4.79*
3:1 43.65+3.25"F 48.34+(.92%F 56.37+0.42"

JoK AR A AP B, 121, 1:3, 31
(7 LA 7 KV b B B BT I R BR AR . AT
ANFER AL )t 2 28 2B AR BT 0, K3 IR 25 4k
F AL B HS ELA B () 2 BRROR, HoAr Ay 1:2
(145 WL 77 2 A 7E 7KV AR B A P8 v 38 B AT o 4
[y S 28 LB .
2.2.3 BRAEBHAFIXNE K F2 0T

FH R AN [ 25 B 4 22 16 25 ST, K
W10, 15 min 372 M2 22 A0 PR AR BT, T I

I FEE: N E=1:2 =FhE AL A B et R 2B
RORET . HES-ATA, B AR SRR AR S,
FREE. AR, BB IE=1:27K¥10. 15 minJo i
EER,

TEE B WU TN 2 25 10 25 B R (1) 7] B
7 75 IS A ML 2 15 0T Be £ B T GABA, H K
5-BAJ A, FEE. HEE:NER=1:2/K¥#10 min, FEE.
P 7K 15 min X GABA 75 5 25 BRI 52 0 /N T 3
Ay Adb 3 HLAR 1 1R) S 35 22 S OS] A R i T R o)
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Fig. 5 The influence of different chlorophyll removal methods on absorbance value
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