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Effect of Benzothiadiazole Treatment during Veraison on Amino Acid Composition, Degradation and
Metabolism in ‘Chardonnay’ Grape

GUAN Ruwen', CHEN Chunxia', ZHANG Yu', HAN Yugi', WANG Jianfeng', WANG Feifei', WANG Huijun’, WANG Bo’, JIANG Yumei"*
(1. College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China;
2. Lanzhou Customs Technology Center, Lanzhou 730030, China)

Abstract: In order to explore the effect of benzothiadiazole (BTH) treatment on amino acid accumulation, degradation and
metabolism during the growth of grape fruits, ‘Chardonnay’ grape berries at veraison were sprayed with BTH at 50 mg/L
and plucked once every 10 d from the next day (60 d after flowering) until maturity (110 d after flowering). The contents
of glucose, fructose, sucrose, organic acids and amino acids, as well as enzyme activities related to amino acid degradation
and metabolism and the resulting aroma products were analyzed by high performance liquid chromatography (HPLC), an
automatic amino acid analyzer and solid phase microextraction combined with gas chromatography-mass spectrometry
(SPME-GC-MS). The results showed that glutamic acid, arginine and proline were the major amino acids in ‘Chardonnay’
grape. BTH treatment promoted the accumulation of amino acids, inhibited the production of glucose, fructose and sucrose,
increased the contents of tartaric acid and citric acid, and reduced the content of malic acid in mature grapes. Moreover,
BTH treatment inhibited the production of free branched aliphatic aroma compounds, and enhanced the activities of
aminotransferase (AT), alcohol acyltransferase (AAT), and pyruvate decarboxylase (PDC). Meanwhile, it changed the
correlation between total amino acids and alcohol dehydrogenase (ADH) activity, and the correlation between AT and

AAT activity and monosaccharides and organic acids content, which in turn affected the production of aroma substances
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from amino acid metabolism. These results provide theoretical guidance and a practical basis for the application of

BTH in controlling grape quality.
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Fig. 1  Effect of BTH treatment on saccharide components during the

growth of ‘Chardonnay’ grape
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Fig.2  Effects of BTH treatment on organic acid components during

the growth of ‘Chardonnay’ grape
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OAAFISERTR, OAAFIERIRATCAL Bk IR .
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Table 1  Effect of BTH treatment on amino acid contents in ‘Chardonnay’ grape
mg/100 g
i TEJE60 d TE10d TEs0d TEE90d TEfE100d TER10d
AL BTHR A R4 BTHAbHA R4 BTHRE4 T4 BTHAbEA R4 BTHR A ol BTHUbFA
FAAR 4413 3839+2.02 3038+1.04 33341125 5038+225  55.53£2.10% 31461355 35761045 2935+350 36.50+2.03 33534139 29.07£132
HER 5012029 7.07£0.26* 7784085 8.93£0.78* 14214075 12.89£0.11 14181 1.61 142910.69 1450+1.22 1856084 14041084 14.15£0.35
AR 94910.77 1423£0.72¢ 17412215 21812095 29331060 31542032 2683£180  23.69£225 068148 2763122 20812200 26642038
BAM 6299+387 81651291 79.03£8.18  112.01£5.84* 95324763 107.73£1020 78401746 84481207 92.85+13.66 76.69£6.81 63931381  9273£4.82%
HER 21455084 28124278 2125175 36.85+2.84% 44541305 55.04£1.98 3B42+128 3838 1.10 2645+159 31.89£0.55% 21785189 28874094
LA 13434023 18.95£090* 2161214 27984052 454213 43611082 40611421 45524138 BITELES  AB07TELSIH 2445+146 27651097
EER 1214018 1.5820.09 1.03£0.04 1.74£0.14* 2445005 3.60+034% 1.7820.25 1.8920.06 1212025 1482031 0852004 LII£0.14
HER 3811031 450+0.28 4331008 5.5410.29% 7121011 7324058 T07£0.72 7.1610.63 6851047 8.73£0.21% 7204043 767£0.18
HRER 1931029 1.66+0.24 0.69£0.04 1.88£0.82% 1.38£0.11 1.04£0.02% 041007 095007 0.8620.04 0.97£0.06 051007 059005
SRl 30124020 3532014 3494026 569£032% 47420.09 543£0.26% 4421037 4491041 397£0.15 470£0.09% 4281033 4424038
HEAM 11.82£0.97 13.15£0.70 10274159 17.61£0.59* 1334272 1855£1.07% 1436097 1256171 1125088 139310.38 1254£153 11774125
RAm 7831069 8.6810.35 7591042 9.4940.03* 827£1.719 9.55+1.35 10.72£0.08 789£1.10 6.860.25 8.52£0.64 6.44£0.56 6312040
KNER 10.8410.76 1236£0.67 10991045 17.68£0.91%* 16.27£0.69 15.29£2.10 1249£2.33 11.45£1.61 9531092 12.69£0.44 10732146 1040£0.74
HaR 9.3920.61 9.79£0.66 880048 1150035 8.74+198 11.20+2.58* 1063140 12024193 1123+ 1.04 145010.87 11755061 11712£1.57
Ham 8.080.94 8612051 8391026  11.56£0.10% 979212 1043+1.94 10.14£1.74 9.8420.62 8121027 10.1840.28* 8122054 826£094
fEam 38161045 4645+030% 58.80+3.98 67831229 T150£851  59.96+6.75% 82941872 T1.19£3.12 9390+751  107.83£4.05* 85381523 T8.04£6.79
AR 9.23+0.73 10.86£0.55* 11.80+1.59 18.09£1.01% 34.97+2.00 3133£116 41124477 60.54£2.04% 79.04£622  129.09£736% 105171769 125461743
FHRMEE 2552021090 30956111764 3041941792 409.53+8.80% 4277812304  480.04£25.22% 4269843681 481011166 4524313756 55256%1832% 437511790 48485£1531
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