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Determination of Coenzyme NAD" and NADH of
Saccharomy ces cerevisiae Cells in Ethanol Production
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Abstract: Due to the importance of NAD" and NADH levels in the yeast metabolism , the
determination of intracellular NADH/NAD" is a very interesting for ethanol production. In this
study, Three NADH./NAD" extracting methods, including heating, freeze-thaw cydles,
shaking bead, for the disruption and extraction of the NAD" and NADH in yeast cells were
investigated and compared. Finally an efficient process for extraction and detection of NAD" and
NADH in yeast cells was established as follows. Yeast cells were disrupted by shaking bead
while NAD" and NADH were extracted by acid or alkali, then the extracts were detected under
the favorable enzy matic cycling system II.
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Fig. 1 Reaction scheme for quantitative determination ) . i
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t 200 r/ min, 30 C

1.34 251 REEAEMIZHR LM 10%



%2 # FBE K% CBF A PEREEE B4 EE NAD" A N ADH W2 75 ik 289
,2.5L (D 0. 5mm),30s 30
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Tab. 2  Concentrations of NAD* in samples obtained from
different pretreatment methods
NAD* / NAD* /
’ (mmol/L) (mmol/g)
2 2 0 O
) 3 0.022 2 0. 004 8
NAD* 0.019 7 0. 004 2
1,2 .3 8 min 0.026 6 0. 0059
4 10 min 0.024 2 0. 0053
0.15¢
13 min 0.027 0 0.0059
:0.10- * —DNEREE 3 NAD"
QJ.
© 0.05}+ i
' 30 s 30 s 8
. 10 13, 8 10 13 min,
e e R e
e . 4nq‘ l‘lﬂ/mig 5 i > >
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y=0.022 2x +0.004 4 (0. 0059 mmol g)( DCW )
0-10F R=0.9997 (0. 0048 mmol/g) (
0.05 | DeW ).
0 1 1 1 J
0 5 10 15 20 NAD*
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Fig.4 Reaction kinetics of NAD* obtained with one, two or

three freeze thaw cydes

NAD*
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3 NAD" NADH
NAD" NADH 3
2. 5L NAD" NADH
y=03682x— 0021(R*= 0994 1), x
223 251 AEBEMCE KB TAZ b iGN 2 ( M som/ AS), y
, 25 (mmol/L)
L , y= 03769% - 0 0002(R’ = Q 9975), x
NAD* NADH 5 (M som/AS), y
h 9.5¢/L, (mmol/L)
80 mV 8h , 10 0 ORP NAD" NADH
g/L, - 200 mV 3
3 ORP NAD* NADH
Tab.3 Intracellular NAD' and NADH contents under diff erent ORP levels
NAD* ° / NAD* ) NADH® / NADH*/ NAD* / NAD* + NA/DH
/ mV (mmol/ L) ( mmol/ g) (mmol/ L) (mmol/ g) NADH (mmol/g)
80 0.055 1£0.000 15 0.005 8 0. 050 4£0.000 10 0.005 3 1. 280 0.0110
- 200 0.051 0£0.000 21 0.005 1 0. 057 0£0.000 15 0.005 7 0. 869 0.0108
a £
NAD" NADH [ 8] , 2 ,
NAD" NADH ,
, S 8 min / 7
s min )
) ,25L
NAD" NADH NAD" NADH
3 4 &
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