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Abstract Optimization Results

The reduction of carbonyl compounds is an important process, widely utiized in the synthesis of Plant Screening Plant Screening (Expanded)
,mmmwmmwwnmmmmmwm enhancing safety and
‘minimizing environmental impacts. The application of biocatalysts has emerged as a promising strategy, gamering significant . This. » -} ~ —
study investigated the of ic reduction of ‘compounds by utiizing purple plants from Thailand as catalysts.
The research identified the most suitable purple plants for the reaction, and determined the -
catalyst concentration, pH levels, and temperature.  the impact of surfactant on z 2"
achieve optimal conditions for ing high purity and high yield. The results indicated that the most effective catalyst was the 3 3
(Vigna locally known as thua pr'. The reaction tobea fo o -~ ol _w
wet plant material per 100 mL of H,0, maintained at room temperature for 3 days. Under these conditions, the product was obtained with a -
60% ylold. ‘optimized conditions were subsequently applied 10 15 different substrates, including various aldehydes and ketones, s s
resulting in product yields ranging from 16% to 87%. These findings suggest that this biocatalyst has the potental 10 be utiized in an ) - -
environmentally friendly reduction process. o — %0 22 —_— o
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Blocatalytic Reduction of Carbonyl Compounds i @upls beary s e best
catalyst (21%).
) P OH oH e e e ey Catalyst Volume i Catalyst Concentration s
M JECL Y (nicotinamide adenine dinucleotide). The coenzyme and ’
Ry™ "Rg R "R, Ry "Ry substrate bind to the enzyme, causing the substrate to be -
Ketone / Wn?““mﬁm%”” . s -
aldehyde Cofactor . The product and dissociate the = _ el 153
NADH - cing NAD* " " (o NADH within the z z
plant tissue and recycled for use in the next reaction cycle, as 3’ 3
Plant tissuo_ ilustrated in the diagram. = =
B 2
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: 0, & i
@ @ w m e ® ® % @ B @ % e
Experimental Workflow Catayst vokume (mL) ‘Catalys concersration (% wv)
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Carrot (control) A
- 5 [ () 0 7 [ s °0
o
‘}»\’ Yield drops sharply sbove ambient; room temperature was Yield is maximal at pH 8 (24%), consistent with plant enzyme
optimal (25%). activity.
Solvent / Surlactant Reaction Time
Beatroot ‘Sunrose wilow n as %
e Do = o -
$ w «
Optimization Zo
used as a model £ or
Conditions: purple plants, catalyst volume, catalyst " . 2 ©
Purple plants I'd concentration, temperature, pH, solvent, . —— — N . 5
» e @/‘\ ‘surfactant and reaction time. WeeTwn2 808 A T e acion o (iee)
Z T(°C), time Pure water significantly outperforms every surfactant tested (60% vs <. Yield platoacs at day 2-3 (~48%) and deciines sightly by day 7.
18%).
Substrate Scope — 15 substrates - 16-87%
Reaction set-up
Optimal conditions O cowpeat,0(1:1) oH
T ij)\ (100mL) <©/K
X R R
Z RT3 days
1215 16-87% yleld
(0.50 mmod)
o o ° ¢ 0
s Q}k O)k N S
o2 o a (o HCo 7
1a(38%) 2a (87%) 3a (47%) 4a (35%) Sa (18%)
o o o o
S /@)‘\ Q)KC,, (\/\
7 H{CO' oN )
OCH,
6o (34%) 7o (20%) Ba (22%) 9a (23%) 10a (16%)
o o o o
Evaporated off EXOAC using a rotary = o ,‘n‘ o A~
SYapomic Ay oo N
o
1a (20%) 12a (38%) 13a (77%) 14a (25%) 15a (36%)
2
HPLC quantification These results establish whole-plant bocatalysis as a green. fully aqueous and metal-free altemative to conventional carbony! reduction,
Determined the product yields by HPLC at 207 m 1-Phenylethanol Calibration Curve (207 nm) while revealing both the catalytic basis of the system and a clear electronic preference at the carbonyl.
‘against a 1-phenylethanol caiibration curve (Ré=0.9999). 18
om0 50 16013 + Pigment color s not predictive. The orange carrot control (8.9%) outperformed most of the purple plants, and the two best
X ml-mllnpmmmlpiw\mlduu.- (betasne) and cowpes (urhocyarinsroantocyandins) — Implcating each
plant's complement of NAD(f

. |mmmnmmumwmmmwmmwmmmnw
tissue that houses the catalytic machinery.

. eloctronic bt (481 87% > 4-C1 47% > 4-F 35% > 4-OMe 18%).
el pr coelerate reduction, consistent wi b
° . (6a, 34%) efficiently as its. (51
v R e e @ W W @
© (LR " implicating resonance donation.
+ Steric tolerance. Buky substrates (11a, 20%) and
3 3,4-Gmethaxyacetophenone (7, 26%).
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