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Abstract of Thesis

GABA (gamma-aminobutyric acid) is a naturally occurring non-proteinogenic amino acid found in various foods
and has shown potential benefits as an anti-insomnia, anti-depression, and anti-hypertension agent. Cocoa
beans and chocolates are rich sources of GABA, with levels ranging from 31.7 to 101.2 mg/100 g and from 11.1
to 32.5 mg/100 g, respectively. The variation in GABA levels is influenced by factors such as genotype, growth
conditions, and fermentation methods. Utilizing low environmental temperatures during fermentation is a
natural approach to enhance GABA levels, which is well-received by consumers. However, the impact of low
environmental temperatures on GABA levels during cocoa bean fermentation remains unknown. Additionally,
the chocolate-making process results in GABA loss due to the Maillard reaction, which contributes to the flavor,
aroma, and color of chocolate. The metabolite profile of cocoa beans is influenced by origin and fermentation,
leading to variations in sugar composition. The rate of GABA loss during chocolate production using different
fermented beans requires further investigation. In this study, raw and fermented cocoa beans from different
environmental temperatures were analyzed using GC-MS-based analyses. The analysis revealed a negative
correlation between GABA, glycerol, ethanolamine, succinic acid, and minimum/average temperatures.
Observations of cocoa bean fermentation under different temperatures showed that low environmental
temperatures increased GABA levels. The highest GABA levels were recorded on day 5 of fermentation, possibly
due to increased decarboxylation of glutamic acid. Higher levels of organic acids and TCA cycle activity were
observed in cocoa bean fermentation under low environmental temperatures. After chocolate-making, GABA
levels decreased at varying rates, with sucrose and mannose showing significant negative and positive
correlations with GABA loss, respectively. These findings highlight the relationship between cocoa bean
fermentation conditions, GABA levels, and the sugar composition in the chocolate-making process. Farmers in
tropical highlands can enhance the value of their fermented cocoa beans by adopting low-temperature
fermentation. Chocolate makers can consider sugar composition to minimize GABA loss during roasting. Future
research should focus on optimizing artificial low-temperature fermentation conditions, utilizing GABA-
producing microorganisms, selecting cocoa clones with desired sugar compositions, and investigating enzyme
activities related to GABA synthesis.
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GABA (y-7 X /VEIE) X, SESERBWIRICEENDL RRHRDIELZ VR0 ET IV BTH D,
PIARIR, $L5 o, PrEii e & L TogE 25D, GABA OFER2A RMENIIIEIC L 0 FEiEs T
W5, BEI A ERT aalb—bE GABA BEIZEODRLO—FITHD, WA ED GABA & &
ZEOLTDICRBREIREIIEERBIELER THS. LrL, BEFOREREN I VA EO
GABA BJEIC 5 2 DBIZOWTIERMOEE TH o712, ABFZETIE, X RRERE CELNAE
A G EFEE S T A E A GCIMS RX—ADHTIZNT T2 & 2 A, EOFERIZ XA EWARH LA
o7z, ZDt%, OPLS-R (BEABZIBTEMEERET) ot a W<, REm 7 v 7 7 A L & T OREHIER
FIRE & OBfR A ~7=, OPLS-R Z#TOfER, KEKIES X ONEHRIR E ADOMBEZRT 4 DR
#, T72bb GABA, ko —L, =X ) —LT I ang@BARESNTZ, AFEICE - T
BRIRREE L PR ENRNZE, 2o oREO LV RNEL b 2 b, HRENEE R EE 2 1
2L TWADZERHALEE. —F, a2l — hoRERETIZ, GABA O—E RN Kbihdh, £
ORKIT, 140°CH 5 165 COIRE TS BT Z D A A T — FSICE Db D THDH EEZD
NTWDH GABA REZE O DD ORGE TRIIMS. STV, 22 CEREETELNZALE
Faalb— NEERTEETLIEOOILROMETZFEmM L. AFETIEL, A1 FXT T D550
RINDFEMNOREED DA G EED, Faal—afE L, Faal— boRETRIX, ThE
VDT T3 A GOMBENE)—1T70 5 X O ITEBRS B INT, TORER, Fa 21— ME TR,
GABA RENSEIEREIEGTHIT 2 Z ERBIE I, BT Y OMBESHTIC LY GABA O
P L FEEET 1 A R OBRITHEOBRRH G0N o7, FFIZ, A7 m—R X GABA Ok 41% &
BRAOMBEER L, —H, JVva—AD C2xtvw—Thd~vr /—AlL, 78%D GABA %
EHRERIEOMBEZ R LT, Vv a—2REAERMEEZ RIS Rholc, LEER->T, ZThbD
FRIT. GABA L~/ —Z2DMAEMEHN, FaaL— MUETRICBIT S GABA OEWEEOE
RERTHDLZ L ERBELTWD, EFRIRT XD A RITABEEEME CTh o GABA FEOH
WF g ab— FEROET 70O 0 I AREERE O i b7 5 ONS, Fa 2 b— NSO &IE
ICEKR LT =B WG TH D, Ko TRMUIE LG E L TIERH L b D L8 5.
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