
Oak and Barrel Alternatives:
Art and Science

7th Annual VinCo Conference
January 16 to 19

Jeff McCord, Ph.D.
VP Research and Technical Sales

www.stavin.com

http://www.stavin.com/


Outline

1. Sourcing Oak and a Tour of StaVin.
2. Barrel Alternatives – what are the, how and 

when do use them for Wine Production?
3. Understanding how Oak Alternatives equate to 

Barrels and how best to use them.
4. The Trial Pack – minimize hassle, maximize 

results.
5. The StaVin Oak Calculator.



Barrel Quality Toasted Oak

 Oak sourcing

 Seasoning
◦ 3 years in the natural 

elements

 Toasting
◦ Traditional fire toasting by 

hand



Sourcing Oak



Milling the Oak



Seasoning Oak In France



French Oak is cut into thin stave and tight stacked 
for shipping



Loose Stacking At StaVin



Seasoning In Our Yard

All StaVin oak is seasoned for for a minimum of 3years



Halogenated Anisole/Phenol QC



Atmospheric Trapping Full Containers



Active Bentonite Trapping



Every Stave Is Tested 



Certificate of Analysis
Can be provided



Split and Retest Any Positives



Toasting

 Fire toasting by hand – Silver Package
◦ StaVin product line
◦ Traditional nostalgic aromas and flavors
◦ Barrel like qualities

 Convection toasting in the oven – Green Package
◦ Savour product line
◦ Modern flavors



Convection oven



Convection Toasting

 Programmable time and 
temperature gradient 
controls toasting

 Uniform toast level 
throughout the entire 
stave



Convection vs. Fire Toasting



Toasting Room



Fire Baskets With White Oak



Both Sides Are Toasted



Toasting QC



Sorting



Packaging For Quality



Products Are Readily Available



Choose the Right Product

Timeframe
Economics
Logistics
Desired oak impact



Fan Packs

 Advantages
◦ Can be used throughout 

fermentation and aging
◦ Long and slow extraction

 Disadvantages
◦ Not a bagged product



Fan Pack Extraction Curve

1 year extraction of French M+ Staves
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Chart3

		9		0.005635646		0.005635646

		14		NaN		NaN

		28		0.0278797688		0.0278797688

		42		NaN		NaN

		61		0.0496674219		0.0496674219

		91		0.0578487646		0.0578487646

		275		0.0272652903		0.0272652903

		365		0.0745450242		0.0745450242



Days

% of Furfural Extracted

1 year extraction of French M+ Staves

0.0677947165

0.1499404112

0.2682614957

0.3567757473

0.7869326646

1



Abs 280 Individual

		Control

				10x diluted Abs 280 nm		Std Dev (Replicate Measurements)

		9 days		0.418		0.008

		2 weeks		0.391		0.003

		3 weeks		0.432

		Fans 1

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0158		0.008

		2 weeks		0.0397		0.02

		3 weeks		0.022		0.006

		Fans 2

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0175		0.009

		2 weeks		0.0333		0.002

		3 weeks		0.0238		0.008

		Replica 10

				10x diluted Abs 280 nm (corrected)

		9 days		0.002

		2 weeks		0.03

		3 weeks		0.011

		Replica 12

				10x diluted Abs 280 nm (corrected)

		9 days		0.024

		2 weeks		0.046

		3 weeks		0.019

		Segments 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.028

		2 weeks		0.053

		3 weeks		0.044

		Segments 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.042

		2 weeks		0.049

		3 weeks		0.041

		Sring Beans

				10x diluted Abs 280 nm (corrected)

		9 days		0.045

		2 weeks		0.071

		3 weeks		0.053

		Beans 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.056

		2 weeks		0.062

		3 weeks		0.028

		Beans 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.038

		2 weeks		0.067

		3 weeks		0.03





Fans Furfural
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Furfural

Days of extraction

Furfural (ppm)

StaVin French M+ Fan Packs

2730.5

6039

10804.5

14369.5



Fans 5-methylfurfural
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5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Fans

144

245

429

554.5



Fans oak lactones
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trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Fans

7

7

15.5

14

21

21

26

25.5



Fans Guaiacol
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guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/Guaiacol (ppm)

StaVin French M+ Fans

17

5

28.5

9.5

38

12.5

51

16.5



Fans eugenol
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eugenol

isoeugenol

Days of Extraction

iso/Eugenol (ppm)

StaVin French M+

3.5

2

4

4.5

5

7.5

6

9.5



Fans Vanillin
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vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Fans

178

123

165.5

165



Segements Fufural
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Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ Segments

3730.5

7365.5

11367

14478



Segments 5-methylfurfural
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5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Segments

148.5

275

441

541.5



Segements Oak Lactones
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trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Segments

4.5

5.5

7.5

10

10.5

15

12.5

17.5



Segments Guaiacol
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guaiacol

4-methylguaiacol

Days of Extraction

5-methyl/guaiacol (ppm)

StaVin French M+ Segments

25.5

6

44.5

12

57.5

16.5

72.5

21



Segments eugenol
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eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Segments

4

4

4.5

6.5

5.5

10.5

6.5

12



Segments Vanillin
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vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Segments

104

143.5

179.5

186.5



Beans Furfural
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Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ beans

5423.5

6989.5

7267

7868

8654.5

7787.5



Beans 5-methylfurfural
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5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Beans

330.5

425.5

488.5

549

584

558.5



Beans Oak Lactones

		9		15.5

		10.5		19.5

		15		26.5

		17.5		37

		19		36

		21		39



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Beans



Beans Guaiacol

		9		9

		14		14

		28		28

		42		42

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/guaiacol

StaVin French M+ beans

22

6

11

7

32.5

10

38

12.5

40.5

13

41

14



Benas Eugenol

		9		9

		14		14

		28		28
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eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Beans

5

8

6

11

7

14

9

16

9

20.5

10

22.5



Beans Vanillin
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vanillin

Days of Extraction

Vanillin (ppm)

Stavin French M+ Benas

88.5

114

134.5

255

190.5

176



Absolute numbers

		Abs 280 (10x dil and corrected)		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		9 days		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		2 weeks		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		3 weeks		0.022		0.024		0.011		0.019		0.044		0.042		0.053		0.028		0.030

		9 days (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		Furfural		15		2570		2891		1981		2786		3660		3801		7165		5380		5467

		5-methylfurfural		11		162		126		124		141		145		152		294		327		334

		trans-oak lactone		2		6		8		6		3		5		4		11		9		9

		cis-oak lactone		1		8		6		5		4		6		5		18		15		16

		guaiacol		14		20		14		13		10		24		27		39		23		21

		4-methylguaiacol		1		5		5		3		4		6		6		9		6		6

		eugenol		3		4		3		4		4		4		4		6		5		5

		isoeugenol		0		2		2		3		2		4		4		14		8		8

		vanillin		54		175		181		109		108		78		130		108		91		86

		2 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		Furfural																7600		7085		6894

		5-methylfurfural																341		428		423

		trans-oak lactone																14		10		11

		cis-oak lactone																23		19		20

		guaiacol																14		11		11

		4-methylguaiacol																12		7		7

		eugenol																7		6		6

		isoeugenol																19		11		11

		vanillin																128		110		118

		4 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0

		Furfural		16		5245		6833		4284		5882		7355		7376		7340		7272		7262

		5-methylfurfural		10		234		256		255		271		289		261		381		485		492

		trans-oak lactone		3		12		19		10		4		9		6		19		14		16

		cis-oak lactone		2		15		13		8		7		11		9		33		26		27

		guaiacol		0		28		29		15		17		45		44		71		32		33

		4-methylguaiacol		1		9		10		5		7		12		12		16		10		10

		eugenol		3		4		4		4		4		5		4		8		7		7

		isoeugenol		0		4		5		5		4		7		6		24		14		14

		vanillin		30		111		135		218		138		142		145		146		140		129

		6 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.0455		0.065		0.029		0.070		0.059		0.063		0.045		0.066		0.050

		Furfural																7791		8117		7619

		5-methylfurfural																419		558		540

		trans-oak lactone																22		17		18

		cis-oak lactone																41		39		35

		guaiacol																77		39		37

		4-methylguaiacol																19		13		12

		eugenol																10		9		9

		isoeugenol																26		16		16

		vanillin																200		297		213

		2 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural				9390		12219		6164		9094		11604		11130		9283		8143		9166

		5-methylfurfural				424		434		340		431		467		415		446		569		599

		trans-oak lactone				16		26		14		6		13		8		23		18		20

		cis-oak lactone				23		19		12		10		18		12		40		35		37

		guaiacol				40		36		18		24		61		54		72		41		40

		4-methylguaiacol				12		13		7		9		17		16		18		13		13

		eugenol				5		5		5		5		6		5		10		9		9

		isoeugenol				7		8		7		6		11		10		31		20		21

		vanillin				153		178		116		143		176		183		170		189		192

		3 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		11		12722		16017		7207		11888		14569		14387		7549		7638		7937

		5-methylfurfural		12		550		559		398		527		584		499		407		555		562

		trans-oak lactone		3		20		32		17		7		16		9		27		20		22

		cis-oak lactone		1		28		23		14		11		21		14		45		38		40

		guaiacol		1		52		50		24		26		78		67		71		42		40

		4-methylguaiacol		1		16		17		8		10		22		20		20		14		14

		eugenol		3		6		6		5		6		7		6		11		10		10

		isoeugenol		0		9		10		8		7		13		11		35		23		22

		vanillin		22		163		167		116		168		171		202		161		174		178

		9 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		432		30918		32471		12135		19247		23173		19581		8300		9271		7589

		5-methylfurfural		91		1550		1364		769		1024		1050		882		419		630		593

		trans-oak lactone		4		47		78		39		14		32		19		43		27		31

		cis-oak lactone		8		74		61		37		31		47		35		72		60		66

		guaiacol		0		133		115		54		72		175		170		103		46		50

		4-methylguaiacol		1		34		33		17		25		46		45		31		18		19

		eugenol		3		10		11		8		10		11		10		16		14		14

		isoeugenol		0		20		21		15		15		24		20		52		38		36

		vanillin		66		279		291		212		248		291		323		242		233		227

		1 year (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		533		38153		42399		14623		22125		22911		22644		10948		8100		11019

		5-methylfurfural		215		1737		1626		877		1163		1113		995		527		602		936

		trans-oak lactone		2		48		80		39		13		30		18		41		27		30

		cis-oak lactone		1		76		59		34		27		44		32		69		59		63

		guaiacol		0		129		125		52		65		158		171		100		48		53

		4-methylguaiacol		0		34		36		16		23		43		48		29		19		20

		eugenol		3		12		13		9		10		11		11		17		15		15

		isoeugenol		0		26		27		18		19		29		25		62		39		43

		vanillin		30		392		413		225		385		402		471		370		247		323

		StaVin French M+ Fan Packs

				9		28		60		90		270		365

		Furfural		2731		6039		10804.5		14369.5		31694.5		40276

		5-methylfurfural		144		245		429		554.5		1457		1681.5

		trans-oak lactone		7		16		21		26		62.5		64

		cis-oak lactone		7		14		21		25.5		67.5		67.5

		guaiacol		17		29		38		51		124		127

		4-methylguaiacol		5		10		12.5		16.5		33.5		35

		eugenol		4		4		5		6		10.5		12.5

		isoeugenol		2		5		7.5		9.5		20.5		26.5

		vanillin		178		123		165.5		165		285		402.5

		StaVin French M+ Segments		9		28		60		90		270		365

		Furfural		3730.5		7365.5		11367		14478		21377		22777.5

		5-methylfurfural		148.5		275		441		541.5		966		1054

		trans-oak lactone		4.5		7.5		10.5		12.5		25.5		24

		cis-oak lactone		5.5		10		15		17.5		41		38

		guaiacol		25.5		44.5		57.5		72.5		172.5		164.5

		4-methylguaiacol		6		12		16.5		21		45.5		45.5

		eugenol		4		4.5		5.5		6.5		10.5		11

		isoeugenol		4		6.5		10.5		12		22		27

		vanillin		104		143.5		179.5		186.5		307		436.5

		StaVin French M+ Beans		9		14		28		42		60		90		270		365

		Furfural		5424		6989.5		7267		7868		8654.5		7787.5		8430		9559.5

		5-methylfurfural		331		425.5		488.5		549		584		558.5		611.5		769

		trans-oak lactone		9		10.5		15		17.5		19		21		29		28.5

		cis-oak lactone		16		19.5		26.5		37		36		39		63		61

		guaiacol		22		11		32.5		38		40.5		41		48		50.5

		4-methylguaiacol		6		7		10		12.5		13		14		18.5		19.5

		eugenol		5		6		7		9		9		10		14		15

		isoeugenol		8		11		14		16		20.5		22.5		37		41

		vanillin		89		114		134.5		255		190.5		176		230		285

		StaVin French M+ String Beans		9		14		28		42		60		90		270		365

		Furfural		7165		7600		7340		7791		9283		7549		8300		10948

		5-methylfurfural		294		341		381		419		446		407		419		527

		trans-oak lactone		11		14		19		22		23		27		43		41

		cis-oak lactone		18		23		33		41		40		45		72		69

		guaiacol		39		14		71		77		72		71		103		100

		4-methylguaiacol		9		12		16		19		18		20		31		29

		eugenol		6		7		8		10		10		11		16		17

		isoeugenol		14		19		24		26		31		35		52		62

		vanillin		108		128		146		200		170		161		242		370

		StaVin French M+ Replica new 10-section		9		28		60		90		270		365

		Furfural		1981		4284		6164		7207		12135		14623

		5-methylfurfural		124		255		340		398		769		877

		trans-oak lactone		6		10		14		17		39		39

		cis-oak lactone		5		8		12		14		37		34

		guaiacol		13		15		18		24		54		52

		4-methylguaiacol		3		5		7		8		17		16

		eugenol		4		4		5		5		8		9

		isoeugenol		3		5		7		8		15		18

		vanillin		109		218		116		116		212		225

		StaVin French M+ Replica new 12-section		9		28		60		90		270		365

		Furfural		2786		5882		9094		11888		19247		22125

		5-methylfurfural		141		271		431		527		1024		1163

		trans-oak lactone		3		4		6		7		14		13

		cis-oak lactone		4		7		10		11		31		27

		guaiacol		10		17		24		26		72		65

		4-methylguaiacol		4		7		9		10		25		23

		eugenol		4		4		5		6		10		10

		isoeugenol		2		4		6		7		15		19

		vanillin		108		138		143		168		248		385

																		Change

																		4145

																		190

																		4

																		8

																		12

																		3

																		1

																		3

																		42

		Fans 1		9days		4weeks		Change		%				4 weeks		2 months				%				2 months		3 months		Change		%

		Furfural		2570		5245		2675		104%				5245		9390				44%				9390		12722		3332		26%

		5-methylfurfural		162		234		72		44%				234		424				45%				424		550		126		23%

		trans-oak lactone		6		12		6		100%				12		16				25%				16		20		4		20%

		cis-oak lactone		8		15		7		88%				15		23				35%				23		28		5		18%

		guaiacol		20		28		8		40%				28		40				30%				40		52		12		23%

		4-methylguaiacol		5		9		4		80%				9		12				25%				12		16		4		25%

		eugenol		4		4		0		0%				4		5				20%				5		6		1		17%

		isoeugenol		2		4		2		100%				4		7		change vs. 2 weeks		43%				7		9		2		22%

		vanillin		175		111		-64		-37%				111		153		-260		27%				153		163		10		6%

																		40

		Fans 2		9days		4weeks		Change		%								5

		Furfural		2891		6833		3942		136%								10

		5-methylfurfural		126		256		130		103%								57

		trans-oak lactone		8		19		11		138%								4

		cis-oak lactone		6		13		7		117%								1

		guaiacol		14		29		15		107%								5

		4-methylguaiacol		5		10		5		100%								18

		eugenol		3		4		1		33%

		isoeugenol		2		5		3		150%

		vanillin		181		135		-46		-25%								change vs. 2 weeks

																%		187

		Replica 10		9days		4weeks		Change		%								57

		Furfural		1981		4284		2303		116%								4

		5-methylfurfural		124		255		131		106%								7

		trans-oak lactone		6		10		4		67%								21

		cis-oak lactone		5		8		3		60%								3

		guaiacol		13		15		2		15%								1

		4-methylguaiacol		3		5		2		67%								3

		eugenol		4		4		0		0%								30

		isoeugenol		3		5		2		67%

		vanillin		109		218		109		100%

		Replica 12		9days		4weeks		Change		%								change vs. 2 weeks

		Furfural		2786		5882		3096		111%								368

		5-methylfurfural		141		271		130		92%								69

		trans-oak lactone		3		4		1		33%								5

		cis-oak lactone		4		7		3		75%								7

		guaiacol		10		17		7		70%								22

		4-methylguaiacol		4		7		3		75%								3

		eugenol		4		4		0		0%								1

		isoeugenol		2		4		2		100%								3

		vanillin		108		138		30		28%								11

		Segments 1		9days		4weeks		Change		%

		Furfural		3660		7355		3695		101%

		5-methylfurfural		145		289		144		99%

		trans-oak lactone		5		9		4		80%

		cis-oak lactone		6		11		5		83%

		guaiacol		24		45		21		88%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		5		1		25%

		isoeugenol		4		7		3		75%

		vanillin		78		142		64		82%

		Segments 2		9days		4weeks		Change		%

		Furfural		3801		7376		3575		94%

		5-methylfurfural		152		261		109		72%

		trans-oak lactone		4		6		2		50%

		cis-oak lactone		5		9		4		80%

		guaiacol		27		44		17		63%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		4		0		0%

		isoeugenol		4		6		2		50%

		vanillin		130		145		15		12%

		String Beans - 1/4"		9days		2 weeks		change		%		4weeks		change vs 9 days		%				%

		Furfural		7165		7600		435		6%		7340		175		2%				-3%

		5-methylfurfural		294		341		47		16%		381		87		30%				12%

		trans-oak lactone		11		14		3		27%		19		8		73%				36%

		cis-oak lactone		18		23		5		28%		33		15		83%				43%

		guaiacol		39		14		-25		-64%		71		32		82%				407%

		4-methylguaiacol		9		12		3		33%		16		7		78%				33%

		eugenol		6		7		1		17%		8		2		33%				14%

		isoeugenol		14		19		5		36%		24		10		71%				26%

		vanillin		108		128		20		19%		146		38		35%				14%

		Beans 1 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5380		7085		1705		32%		7272		1892		35%				3%

		5-methylfurfural		327		428		101		31%		485		158		48%				13%

		trans-oak lactone		9		10		1		11%		14		5		56%				40%

		cis-oak lactone		15		19		4		27%		26		11		73%				37%

		guaiacol		23		11		-12		-52%		32		9		39%				191%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		91		110		19		21%		140		49		54%				27%

		Beans 2 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5467		6894		1427		26%		7262		1795		33%				5%

		5-methylfurfural		334		423		89		27%		492		158		47%				16%

		trans-oak lactone		9		11		2		22%		16		7		78%				45%

		cis-oak lactone		16		20		4		25%		27		11		69%				35%

		guaiacol		21		11		-10		-48%		33		12		57%				200%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		86		118		32		37%		129		43		50%				9%
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		Staves		Segments		Beans		String beans		10 section replica		11 section		12 section

		40276		22777.5		9559.5		10948		14623		18374		22125		Furfural

		1681.5		1054		769		527		877		1020		1163		5-methylfurfural

		64		24		28.5		41		39		26		13		trans-oak lactone

		67.5		38		61		69		34		30.5		27		cis-oak lactone

		127		164.5		50.5		100		52		58.5		65		guaiacol

		35		45.5		19.5		29		16		19.5		23		4-methylguaiacol

		12.5		11		15		17		9		9.5		10		eugenol

		26.5		27		41		62		18		18.5		19		isoeugenol

		402.5		436.5		285		370		225		305		385		vanillin

				0.5655353064		0.2373497865		0.2718244116		0.3630698183		0.4562022048		0.5493345913

				0.6268212905		0.4573297651		0.3134106453		0.5215581326		0.6066012489		0.6916443652

										0.609375		0.40625

										0.5037037037		0.4518518519

				1.2952755906		0.3976377953		0.7874015748		0.4094488189		0.4606299213		0.5118110236

				1.3		0.5571428571		0.8285714286		0.4571428571		0.5571428571		0.6571428571

										0.72		0.76

										0.679245283		0.6981132075

				1.0844720497		0.7080745342		0.9192546584		0.5590062112		0.7577639752		0.9565217391

				0.9744208474		0.4715069476		0.6240925437		0.5358388694		0.572728363		0.6732909153





Sensory

		Rankings based from highest value to lowest value

		Guaiacol, 4-methylguaiacol, furfual, 5-methylfurfural can give a relative indication of oakiness

		Abs 280		9 days		2 weeks		3 weeks				4 weeks						6 weeks

		1st		Beans 1		String Beans		String Beans										Replica 12

		2nd		String Beans		Beans 2		Segments 1										Beans 1

		3rd		Segments 2		Beans 1		Segments 2										Fans 2

		4th		Beans 2		Segments 1		Beans 2										Segments 2

		5th		Segments 1		Segments 2		Beans 1										Segments 1

		6th		Replica 12		Replica 12		Fans 2										Beans 2

		7th		Fans 2		Fans 1		Fans 1										Fans 1

		8th		Fans 1		Fans 2		Replica 12										String beans

		Last		Replica 10		Replica 10		Replica 10										Replica 10

		Furfural		9 days		2 weeks

		1st		String Beans		String Beans						Segments 2						Beans 1

		2nd		Beans 2		Beans 1						Segments 1						String Beans

		3rd		Beans 1		Beans 2						String Beans						Beans 2

		4th		Segments 2								Beans 1

		5th		Segments 1								Beans 2

		6th		Fans 2								Fans 2

		7th		Replica 12								Replica 12

		8th		Fans 1								Fans 1

		Last		Replica 10								Replica 10

		5-methylfurfural		9 days		2 weeks

		1st		Beans 2		String Beans						Beans 2						Beans 1

		2nd		Beans 1		Beans 1						Beans 1						Beans 2

		3rd		String Beans		Beans 2						String Beans						String Beans

		4th		Fans 1								Segments 1

		5th		Segments 2								Replica 12

		6th		Segments 1								Segments 2

		7th		Replica 12								Fans 2

		8th		Fans 2								Replica 10

		Last		Replica 10								Fans 1

		trans-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans (T-1)						String Beans

		2nd		Beans 1 (T2)		Beans 2						Fans 2 (T-1)						Beans 2

		3rd		Beans 2 (T2)		Beans 1						Beans 2						Beans 1

		4th		Fans 2								Beans 1

		5th		Fans 1								Fans 1

		6th		Replica 10								Replica 10

		7th		Segments 1								Segments 1

		8th		Segments 2								Segments 2

		Last		Replica 12								Replica 12

		cis-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String Beans

		2nd		Beans 2		Beans 2						Beans 2						Beans 1

		3rd		Beans 1		Beans 1						Beans 1						Beans 2

		4th		Fans 1								Fans 1

		5th		Fans 2 (T5)								Fans 2

		6th		Segments 1 (T5)								Segments 1

		7th		Segments 2 (T7)								Segments 2

		8th		Replica 10 (T7)								Replica 10

		Last		Replica 12								Replica 12

		guaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans

		2nd		Segments 1		Beans 2 (T2)						Segments 1						String beans

		3rd		Segments 2		Beans 1 (T2)						Segments 2						Beans 1

		4th		Beans 1								Beans 2						Beans 2

		5th		Beans 2								Beans 1

		6th		Fans 1								Fans 2

		7th		Fans 2								Fans 1

		8th		Replica 10								Replica 12

		Last		Replica 12								Replica 10

		4-methylguaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Segments 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Segments 2 (T-2)						Beans 2

		4th		Segments 1 (T2)								Beans 1 (T-4)

		5th		Segments 2 (T2)								Beans 2 (T-4)

		6th		Fans 1 (T6)								Fans 2 (T-4)

		7th		Fans 2 (T6)								Fans 1

		8th		Replica 12								Replica 12

		Last		Replica 10								Replica 10

		eugenol		9 days		2 weeks

		1st		String beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2 (T-5)

		6th		Replica 10 (T4)								Fans 1 (T-5)

		7th		Replica 12 (T4)								Fans 2 (T-5)

		8th		Fans 1 (T4)								Replica 10 (T-5)

		Last		Fans 2								Replica 12 (T-5)

		isoeugenol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2

		6th		Replica 10								Fans 2 (T-6)

		7th		Replica 12 (T7)								Replica 10 (T-6)

		8th		Fans 1 (T7)								Fans 1 (T-8)

		Last		Fans 2 (T7)								Replica 12 (T-8)

		vanillin		9 days		2 weeks

		1st		Fans 2		String Beans						Replica 10						Beans 1

		2nd		Fans 1		Beans 2						String Beans						Beans 2

		3rd		Segments 2		Beans 1						Segments 2						String Beans

		4th		Replica 10								Segments 1

		5th		Replica 12 (T5)								Beans 1

		6th		String Beans (T5)								Replica 12

		7th		Beans 1								Fans 2

		8th		Beans 2								Beans 2

		Last		Segments 1								Fans 1

		2 weeks

		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		SB		Beans 1		Beans 2				Overall Components

		8		6		9		7		5		4		1		3		2				SB		1st

		4		8		9		7		6		5		3		2		1				Beans 2		2nd

		5		4		6		9		7		8		1		2		2				Beans 1		3rd

		4		5		7		9		5		7		1		3		2				Segments 2		4th

		6		7		8		9		2		3		1		4		5				Segments 1		5th

		6		6		9		8		2		2		1		2		2				Fans 1		6th

		4		9		4		4		4		4		1		2		2				Fans 2		7th

		7		7		6		7		4		4		1		2		2				Replica 10		8th

		2		1		4		5		9		3		5		7		8				Replica 12		9th

		46		53		62		65		44		40		15		27		26

		4 weeks





				Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		Beans 1		Beans 2

		9		2570		2891		1981		2786		3660		3801		5380		5467

		14														7085		6894

		28		5245		6833		4284		5882		7355		7376		7272		7262

		42														8117		7619

		61		9390		12219		6164		9094		11604		11130		8143		9166

		91		12722		16017		7207		11888		14569		14387		7638		7937

		275		30918		32471		12135		19247		23173		19581		9271		7589

		365		38153		42399		14623		22125		22911		22644		8100		11019

		9		2731		227		2384		569		3731		100		5424		62

		14														6990		135

		28		6039		1123		5083		1130		7366		15		7267		7

		42														7868		352

		61		10805		2000		7629		2072		11367		335		8655		723

		91		14370		2330		9548		3310		14478		129		7788		211

		275		31695		1098		15691		5029		21377		2540		8430		1189

		365		40276		3002		18374		5305		22778		189		9560		2064

		9		6.78%		0.56%		12.97%		3.10%		16.38%		0.44%		56.73%		0.64%

		14														73.12%		1.41%

		28		14.99%		2.79%		27.66%		6.15%		32.34%		0.07%		76.02%		0.07%

		42														82.31%		3.68%

		61		26.83%		4.97%		41.52%		11.28%		49.90%		1.47%		90.53%		7.57%

		91		35.68%		5.78%		51.96%		18.01%		63.56%		0.57%		81.46%		2.21%

		275		78.69%		2.73%		85.40%		27.37%		93.85%		11.15%		88.18%		12.44%

		365		100.00%		7.45%		100.00%		28.87%		100.00%		0.83%		100.00%		21.59%





				0.005635646		0.005635646

				NaN		NaN

				0.0278797688		0.0278797688

				NaN		NaN

				0.0496674219		0.0496674219

				0.0578487646		0.0578487646

				0.0272652903		0.0272652903

				0.0745450242		0.0745450242



Days

% of Furfural Extracted

1 year extraction of French M+ Staves



		9 days		Abs 280						Julie		Jeff

		Strongest		Beans 1						Fans 1		String Beans

				String Beans						Segments 1		Beans 2

				Segments 2						String Beans		Beans 1

				Beans 2						Beans 2		Segments 1

				Segments 1						Fans 2		Segments 2

				Replica 12						Beans 1		Fans 2

				Fans 2						Segments 2		Fans 1

				Fans 1						Replica 12		Replica 12

				Replica 10						Replica 10		Replica 10

		Weakest		Control						Control (Not blind)		Control (Not Blind)

		2 weeks		Abs 280		Blind		Randle		Julie		Jeff

		Strongest		String Beans				String Beans		String Beans		String Beans

				Beans 2				Segments 1		Beans 1		Beans 2

				Beans 1				Beans 2		Segments 2		Beans 1

				Segments 1				Beans 1		Fans 2		Fans1

				Segments 2				Replica 10		Fans 1		Replica 12

				Replica 12				Control		Beans 2		Segments 2

				Fans 1				Replica 12		Replica 10		Segments 1

				Fans 2				Segments 2		Control		Control

				Replica 10				Fans 1		Replica 12		Fans 2

		Weakest		Control				Fans 2		Segments 1		Replica 10

		6 weeks		Abs 280		Blind				Julie		Jeff

				Replica 12						String Beans		String Beans

				Beans 1						Fans 2		Segments 2

				Fans 2						Beans 2		Segments 1

				Segments 2						Segments 1		Beans 1

				Segments 1						Beans 1		Fans 2

				Beans 2						Segments 2		Beans 2

				Fans 1						Replica 12		Fans 1

				String beans						Replica 10		Replica 12

				Replica 10						Fans 1		Replica 10

				Control						Control		Control







Segment 

 Advantages
◦ Bagged product with 

slower extraction
◦ Red fermentation

 Disadvantages
◦ Cost



Segment Extraction Curve

1 year extraction of French M+ Segments
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		9		0.0043772168		0.0043772168

		14		NaN		NaN

		28		0.0006519259		0.0006519259

		42		NaN		NaN

		61		0.0147148991		0.0147148991

		91		0.0056500245		0.0056500245

		275		0.1115103746		0.1115103746

		365		0.0082887723		0.0082887723



Days

% of Furfural Extracted

1 year extraction of French M+ Segments

0.1637800461

0.3233673581

0.4990451103

0.6356272637

0.9385138843

1



Abs 280 Individual

		Control

				10x diluted Abs 280 nm		Std Dev (Replicate Measurements)

		9 days		0.418		0.008

		2 weeks		0.391		0.003

		3 weeks		0.432

		Fans 1

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0158		0.008

		2 weeks		0.0397		0.02

		3 weeks		0.022		0.006

		Fans 2

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0175		0.009

		2 weeks		0.0333		0.002

		3 weeks		0.0238		0.008

		Replica 10

				10x diluted Abs 280 nm (corrected)

		9 days		0.002

		2 weeks		0.03

		3 weeks		0.011

		Replica 12

				10x diluted Abs 280 nm (corrected)

		9 days		0.024

		2 weeks		0.046

		3 weeks		0.019

		Segments 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.028

		2 weeks		0.053

		3 weeks		0.044

		Segments 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.042

		2 weeks		0.049

		3 weeks		0.041

		Sring Beans

				10x diluted Abs 280 nm (corrected)

		9 days		0.045

		2 weeks		0.071

		3 weeks		0.053

		Beans 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.056

		2 weeks		0.062

		3 weeks		0.028

		Beans 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.038

		2 weeks		0.067

		3 weeks		0.03





Fans Furfural

		9

		28

		60

		90



Furfural

Days of extraction

Furfural (ppm)

StaVin French M+ Fan Packs

2730.5

6039

10804.5

14369.5



Fans 5-methylfurfural

		9

		28

		60

		90



5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Fans

144

245

429

554.5



Fans oak lactones

		9		9

		28		28

		60		60

		90		90



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Fans

7

7

15.5

14

21

21

26

25.5



Fans Guaiacol

		9		9

		28		28

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/Guaiacol (ppm)

StaVin French M+ Fans

17

5

28.5

9.5

38

12.5

51

16.5



Fans eugenol

		9		9

		28		28

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/Eugenol (ppm)

StaVin French M+

3.5

2

4

4.5

5

7.5

6

9.5



Fans Vanillin

		9

		28

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Fans

178

123

165.5

165



Segements Fufural

		9

		28

		60

		90



Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ Segments

3730.5

7365.5

11367

14478



Segments 5-methylfurfural

		9

		28

		60

		90



5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Segments

148.5

275

441

541.5



Segements Oak Lactones

		9		9

		28		28

		60		60

		90		90



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Segments

4.5

5.5

7.5

10

10.5

15

12.5

17.5



Segments Guaiacol

		9		9

		28		28

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

5-methyl/guaiacol (ppm)

StaVin French M+ Segments

25.5

6

44.5

12

57.5

16.5

72.5

21



Segments eugenol

		9		9

		28		28

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Segments

4

4

4.5

6.5

5.5

10.5

6.5

12



Segments Vanillin

		9

		28

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Segments

104

143.5

179.5

186.5



Beans Furfural

		9

		14

		28

		42

		60

		90



Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ beans

5423.5

6989.5

7267

7868

8654.5

7787.5



Beans 5-methylfurfural

		9

		14

		28

		42

		60

		90



5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Beans

330.5

425.5

488.5

549

584

558.5



Beans Oak Lactones

		9		15.5

		10.5		19.5

		15		26.5

		17.5		37

		19		36

		21		39



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Beans



Beans Guaiacol

		9		9

		14		14

		28		28

		42		42

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/guaiacol

StaVin French M+ beans

22

6

11

7

32.5

10

38

12.5

40.5

13

41

14



Benas Eugenol

		9		9

		14		14

		28		28

		42		42

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Beans

5

8

6

11

7

14

9

16

9

20.5

10

22.5



Beans Vanillin

		9

		14

		28

		42

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

Stavin French M+ Benas

88.5

114

134.5

255

190.5

176



Absolute numbers

		Abs 280 (10x dil and corrected)		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		9 days		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		2 weeks		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		3 weeks		0.022		0.024		0.011		0.019		0.044		0.042		0.053		0.028		0.030

		9 days (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		Furfural		15		2570		2891		1981		2786		3660		3801		7165		5380		5467

		5-methylfurfural		11		162		126		124		141		145		152		294		327		334

		trans-oak lactone		2		6		8		6		3		5		4		11		9		9

		cis-oak lactone		1		8		6		5		4		6		5		18		15		16

		guaiacol		14		20		14		13		10		24		27		39		23		21

		4-methylguaiacol		1		5		5		3		4		6		6		9		6		6

		eugenol		3		4		3		4		4		4		4		6		5		5

		isoeugenol		0		2		2		3		2		4		4		14		8		8

		vanillin		54		175		181		109		108		78		130		108		91		86

		2 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		Furfural																7600		7085		6894

		5-methylfurfural																341		428		423

		trans-oak lactone																14		10		11

		cis-oak lactone																23		19		20

		guaiacol																14		11		11

		4-methylguaiacol																12		7		7

		eugenol																7		6		6

		isoeugenol																19		11		11

		vanillin																128		110		118

		4 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0

		Furfural		16		5245		6833		4284		5882		7355		7376		7340		7272		7262

		5-methylfurfural		10		234		256		255		271		289		261		381		485		492

		trans-oak lactone		3		12		19		10		4		9		6		19		14		16

		cis-oak lactone		2		15		13		8		7		11		9		33		26		27

		guaiacol		0		28		29		15		17		45		44		71		32		33

		4-methylguaiacol		1		9		10		5		7		12		12		16		10		10

		eugenol		3		4		4		4		4		5		4		8		7		7

		isoeugenol		0		4		5		5		4		7		6		24		14		14

		vanillin		30		111		135		218		138		142		145		146		140		129

		6 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.0455		0.065		0.029		0.070		0.059		0.063		0.045		0.066		0.050

		Furfural																7791		8117		7619

		5-methylfurfural																419		558		540

		trans-oak lactone																22		17		18

		cis-oak lactone																41		39		35

		guaiacol																77		39		37

		4-methylguaiacol																19		13		12

		eugenol																10		9		9

		isoeugenol																26		16		16

		vanillin																200		297		213

		2 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural				9390		12219		6164		9094		11604		11130		9283		8143		9166

		5-methylfurfural				424		434		340		431		467		415		446		569		599

		trans-oak lactone				16		26		14		6		13		8		23		18		20

		cis-oak lactone				23		19		12		10		18		12		40		35		37

		guaiacol				40		36		18		24		61		54		72		41		40

		4-methylguaiacol				12		13		7		9		17		16		18		13		13

		eugenol				5		5		5		5		6		5		10		9		9

		isoeugenol				7		8		7		6		11		10		31		20		21

		vanillin				153		178		116		143		176		183		170		189		192

		3 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		11		12722		16017		7207		11888		14569		14387		7549		7638		7937

		5-methylfurfural		12		550		559		398		527		584		499		407		555		562

		trans-oak lactone		3		20		32		17		7		16		9		27		20		22

		cis-oak lactone		1		28		23		14		11		21		14		45		38		40

		guaiacol		1		52		50		24		26		78		67		71		42		40

		4-methylguaiacol		1		16		17		8		10		22		20		20		14		14

		eugenol		3		6		6		5		6		7		6		11		10		10

		isoeugenol		0		9		10		8		7		13		11		35		23		22

		vanillin		22		163		167		116		168		171		202		161		174		178

		9 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		432		30918		32471		12135		19247		23173		19581		8300		9271		7589

		5-methylfurfural		91		1550		1364		769		1024		1050		882		419		630		593

		trans-oak lactone		4		47		78		39		14		32		19		43		27		31

		cis-oak lactone		8		74		61		37		31		47		35		72		60		66

		guaiacol		0		133		115		54		72		175		170		103		46		50

		4-methylguaiacol		1		34		33		17		25		46		45		31		18		19

		eugenol		3		10		11		8		10		11		10		16		14		14

		isoeugenol		0		20		21		15		15		24		20		52		38		36

		vanillin		66		279		291		212		248		291		323		242		233		227

		1 year (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		533		38153		42399		14623		22125		22911		22644		10948		8100		11019

		5-methylfurfural		215		1737		1626		877		1163		1113		995		527		602		936

		trans-oak lactone		2		48		80		39		13		30		18		41		27		30

		cis-oak lactone		1		76		59		34		27		44		32		69		59		63

		guaiacol		0		129		125		52		65		158		171		100		48		53

		4-methylguaiacol		0		34		36		16		23		43		48		29		19		20

		eugenol		3		12		13		9		10		11		11		17		15		15

		isoeugenol		0		26		27		18		19		29		25		62		39		43

		vanillin		30		392		413		225		385		402		471		370		247		323

		StaVin French M+ Fan Packs

				9		28		60		90		270		365

		Furfural		2731		6039		10804.5		14369.5		31694.5		40276

		5-methylfurfural		144		245		429		554.5		1457		1681.5

		trans-oak lactone		7		16		21		26		62.5		64

		cis-oak lactone		7		14		21		25.5		67.5		67.5

		guaiacol		17		29		38		51		124		127

		4-methylguaiacol		5		10		12.5		16.5		33.5		35

		eugenol		4		4		5		6		10.5		12.5

		isoeugenol		2		5		7.5		9.5		20.5		26.5

		vanillin		178		123		165.5		165		285		402.5

		StaVin French M+ Segments		9		28		60		90		270		365

		Furfural		3730.5		7365.5		11367		14478		21377		22777.5

		5-methylfurfural		148.5		275		441		541.5		966		1054

		trans-oak lactone		4.5		7.5		10.5		12.5		25.5		24

		cis-oak lactone		5.5		10		15		17.5		41		38

		guaiacol		25.5		44.5		57.5		72.5		172.5		164.5

		4-methylguaiacol		6		12		16.5		21		45.5		45.5

		eugenol		4		4.5		5.5		6.5		10.5		11

		isoeugenol		4		6.5		10.5		12		22		27

		vanillin		104		143.5		179.5		186.5		307		436.5

		StaVin French M+ Beans		9		14		28		42		60		90		270		365

		Furfural		5424		6989.5		7267		7868		8654.5		7787.5		8430		9559.5

		5-methylfurfural		331		425.5		488.5		549		584		558.5		611.5		769

		trans-oak lactone		9		10.5		15		17.5		19		21		29		28.5

		cis-oak lactone		16		19.5		26.5		37		36		39		63		61

		guaiacol		22		11		32.5		38		40.5		41		48		50.5

		4-methylguaiacol		6		7		10		12.5		13		14		18.5		19.5

		eugenol		5		6		7		9		9		10		14		15

		isoeugenol		8		11		14		16		20.5		22.5		37		41

		vanillin		89		114		134.5		255		190.5		176		230		285

		StaVin French M+ String Beans		9		14		28		42		60		90		270		365

		Furfural		7165		7600		7340		7791		9283		7549		8300		10948

		5-methylfurfural		294		341		381		419		446		407		419		527

		trans-oak lactone		11		14		19		22		23		27		43		41

		cis-oak lactone		18		23		33		41		40		45		72		69

		guaiacol		39		14		71		77		72		71		103		100

		4-methylguaiacol		9		12		16		19		18		20		31		29

		eugenol		6		7		8		10		10		11		16		17

		isoeugenol		14		19		24		26		31		35		52		62

		vanillin		108		128		146		200		170		161		242		370

		StaVin French M+ Replica new 10-section		9		28		60		90		270		365

		Furfural		1981		4284		6164		7207		12135		14623

		5-methylfurfural		124		255		340		398		769		877

		trans-oak lactone		6		10		14		17		39		39

		cis-oak lactone		5		8		12		14		37		34

		guaiacol		13		15		18		24		54		52

		4-methylguaiacol		3		5		7		8		17		16

		eugenol		4		4		5		5		8		9

		isoeugenol		3		5		7		8		15		18

		vanillin		109		218		116		116		212		225

		StaVin French M+ Replica new 12-section		9		28		60		90		270		365

		Furfural		2786		5882		9094		11888		19247		22125

		5-methylfurfural		141		271		431		527		1024		1163

		trans-oak lactone		3		4		6		7		14		13

		cis-oak lactone		4		7		10		11		31		27

		guaiacol		10		17		24		26		72		65

		4-methylguaiacol		4		7		9		10		25		23

		eugenol		4		4		5		6		10		10

		isoeugenol		2		4		6		7		15		19

		vanillin		108		138		143		168		248		385

																		Change

																		4145

																		190

																		4

																		8

																		12

																		3

																		1

																		3

																		42

		Fans 1		9days		4weeks		Change		%				4 weeks		2 months				%				2 months		3 months		Change		%

		Furfural		2570		5245		2675		104%				5245		9390				44%				9390		12722		3332		26%

		5-methylfurfural		162		234		72		44%				234		424				45%				424		550		126		23%

		trans-oak lactone		6		12		6		100%				12		16				25%				16		20		4		20%

		cis-oak lactone		8		15		7		88%				15		23				35%				23		28		5		18%

		guaiacol		20		28		8		40%				28		40				30%				40		52		12		23%

		4-methylguaiacol		5		9		4		80%				9		12				25%				12		16		4		25%

		eugenol		4		4		0		0%				4		5				20%				5		6		1		17%

		isoeugenol		2		4		2		100%				4		7		change vs. 2 weeks		43%				7		9		2		22%

		vanillin		175		111		-64		-37%				111		153		-260		27%				153		163		10		6%

																		40

		Fans 2		9days		4weeks		Change		%								5

		Furfural		2891		6833		3942		136%								10

		5-methylfurfural		126		256		130		103%								57

		trans-oak lactone		8		19		11		138%								4

		cis-oak lactone		6		13		7		117%								1

		guaiacol		14		29		15		107%								5

		4-methylguaiacol		5		10		5		100%								18

		eugenol		3		4		1		33%

		isoeugenol		2		5		3		150%

		vanillin		181		135		-46		-25%								change vs. 2 weeks

																%		187

		Replica 10		9days		4weeks		Change		%								57

		Furfural		1981		4284		2303		116%								4

		5-methylfurfural		124		255		131		106%								7

		trans-oak lactone		6		10		4		67%								21

		cis-oak lactone		5		8		3		60%								3

		guaiacol		13		15		2		15%								1

		4-methylguaiacol		3		5		2		67%								3

		eugenol		4		4		0		0%								30

		isoeugenol		3		5		2		67%

		vanillin		109		218		109		100%

		Replica 12		9days		4weeks		Change		%								change vs. 2 weeks

		Furfural		2786		5882		3096		111%								368

		5-methylfurfural		141		271		130		92%								69

		trans-oak lactone		3		4		1		33%								5

		cis-oak lactone		4		7		3		75%								7

		guaiacol		10		17		7		70%								22

		4-methylguaiacol		4		7		3		75%								3

		eugenol		4		4		0		0%								1

		isoeugenol		2		4		2		100%								3

		vanillin		108		138		30		28%								11

		Segments 1		9days		4weeks		Change		%

		Furfural		3660		7355		3695		101%

		5-methylfurfural		145		289		144		99%

		trans-oak lactone		5		9		4		80%

		cis-oak lactone		6		11		5		83%

		guaiacol		24		45		21		88%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		5		1		25%

		isoeugenol		4		7		3		75%

		vanillin		78		142		64		82%

		Segments 2		9days		4weeks		Change		%

		Furfural		3801		7376		3575		94%

		5-methylfurfural		152		261		109		72%

		trans-oak lactone		4		6		2		50%

		cis-oak lactone		5		9		4		80%

		guaiacol		27		44		17		63%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		4		0		0%

		isoeugenol		4		6		2		50%

		vanillin		130		145		15		12%

		String Beans - 1/4"		9days		2 weeks		change		%		4weeks		change vs 9 days		%				%

		Furfural		7165		7600		435		6%		7340		175		2%				-3%

		5-methylfurfural		294		341		47		16%		381		87		30%				12%

		trans-oak lactone		11		14		3		27%		19		8		73%				36%

		cis-oak lactone		18		23		5		28%		33		15		83%				43%

		guaiacol		39		14		-25		-64%		71		32		82%				407%

		4-methylguaiacol		9		12		3		33%		16		7		78%				33%

		eugenol		6		7		1		17%		8		2		33%				14%

		isoeugenol		14		19		5		36%		24		10		71%				26%

		vanillin		108		128		20		19%		146		38		35%				14%

		Beans 1 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5380		7085		1705		32%		7272		1892		35%				3%

		5-methylfurfural		327		428		101		31%		485		158		48%				13%

		trans-oak lactone		9		10		1		11%		14		5		56%				40%

		cis-oak lactone		15		19		4		27%		26		11		73%				37%

		guaiacol		23		11		-12		-52%		32		9		39%				191%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		91		110		19		21%		140		49		54%				27%

		Beans 2 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5467		6894		1427		26%		7262		1795		33%				5%

		5-methylfurfural		334		423		89		27%		492		158		47%				16%

		trans-oak lactone		9		11		2		22%		16		7		78%				45%

		cis-oak lactone		16		20		4		25%		27		11		69%				35%

		guaiacol		21		11		-10		-48%		33		12		57%				200%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		86		118		32		37%		129		43		50%				9%
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trans-oak lactone

French M+ Staves 
trans-oak lactone



Sheet2

		Staves		Segments		Beans		String beans		10 section replica		11 section		12 section

		40276		22777.5		9559.5		10948		14623		18374		22125		Furfural

		1681.5		1054		769		527		877		1020		1163		5-methylfurfural

		64		24		28.5		41		39		26		13		trans-oak lactone

		67.5		38		61		69		34		30.5		27		cis-oak lactone

		127		164.5		50.5		100		52		58.5		65		guaiacol

		35		45.5		19.5		29		16		19.5		23		4-methylguaiacol

		12.5		11		15		17		9		9.5		10		eugenol

		26.5		27		41		62		18		18.5		19		isoeugenol

		402.5		436.5		285		370		225		305		385		vanillin

				0.5655353064		0.2373497865		0.2718244116		0.3630698183		0.4562022048		0.5493345913

				0.6268212905		0.4573297651		0.3134106453		0.5215581326		0.6066012489		0.6916443652

										0.609375		0.40625

										0.5037037037		0.4518518519

				1.2952755906		0.3976377953		0.7874015748		0.4094488189		0.4606299213		0.5118110236

				1.3		0.5571428571		0.8285714286		0.4571428571		0.5571428571		0.6571428571

										0.72		0.76

										0.679245283		0.6981132075

				1.0844720497		0.7080745342		0.9192546584		0.5590062112		0.7577639752		0.9565217391

				0.9744208474		0.4715069476		0.6240925437		0.5358388694		0.572728363		0.6732909153





Sensory

		Rankings based from highest value to lowest value

		Guaiacol, 4-methylguaiacol, furfual, 5-methylfurfural can give a relative indication of oakiness

		Abs 280		9 days		2 weeks		3 weeks				4 weeks						6 weeks

		1st		Beans 1		String Beans		String Beans										Replica 12

		2nd		String Beans		Beans 2		Segments 1										Beans 1

		3rd		Segments 2		Beans 1		Segments 2										Fans 2

		4th		Beans 2		Segments 1		Beans 2										Segments 2

		5th		Segments 1		Segments 2		Beans 1										Segments 1

		6th		Replica 12		Replica 12		Fans 2										Beans 2

		7th		Fans 2		Fans 1		Fans 1										Fans 1

		8th		Fans 1		Fans 2		Replica 12										String beans

		Last		Replica 10		Replica 10		Replica 10										Replica 10

		Furfural		9 days		2 weeks

		1st		String Beans		String Beans						Segments 2						Beans 1

		2nd		Beans 2		Beans 1						Segments 1						String Beans

		3rd		Beans 1		Beans 2						String Beans						Beans 2

		4th		Segments 2								Beans 1

		5th		Segments 1								Beans 2

		6th		Fans 2								Fans 2

		7th		Replica 12								Replica 12

		8th		Fans 1								Fans 1

		Last		Replica 10								Replica 10

		5-methylfurfural		9 days		2 weeks

		1st		Beans 2		String Beans						Beans 2						Beans 1

		2nd		Beans 1		Beans 1						Beans 1						Beans 2

		3rd		String Beans		Beans 2						String Beans						String Beans

		4th		Fans 1								Segments 1

		5th		Segments 2								Replica 12

		6th		Segments 1								Segments 2

		7th		Replica 12								Fans 2

		8th		Fans 2								Replica 10

		Last		Replica 10								Fans 1

		trans-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans (T-1)						String Beans

		2nd		Beans 1 (T2)		Beans 2						Fans 2 (T-1)						Beans 2

		3rd		Beans 2 (T2)		Beans 1						Beans 2						Beans 1

		4th		Fans 2								Beans 1

		5th		Fans 1								Fans 1

		6th		Replica 10								Replica 10

		7th		Segments 1								Segments 1

		8th		Segments 2								Segments 2

		Last		Replica 12								Replica 12

		cis-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String Beans

		2nd		Beans 2		Beans 2						Beans 2						Beans 1

		3rd		Beans 1		Beans 1						Beans 1						Beans 2

		4th		Fans 1								Fans 1

		5th		Fans 2 (T5)								Fans 2

		6th		Segments 1 (T5)								Segments 1

		7th		Segments 2 (T7)								Segments 2

		8th		Replica 10 (T7)								Replica 10

		Last		Replica 12								Replica 12

		guaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans

		2nd		Segments 1		Beans 2 (T2)						Segments 1						String beans

		3rd		Segments 2		Beans 1 (T2)						Segments 2						Beans 1

		4th		Beans 1								Beans 2						Beans 2

		5th		Beans 2								Beans 1

		6th		Fans 1								Fans 2

		7th		Fans 2								Fans 1

		8th		Replica 10								Replica 12

		Last		Replica 12								Replica 10

		4-methylguaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Segments 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Segments 2 (T-2)						Beans 2

		4th		Segments 1 (T2)								Beans 1 (T-4)

		5th		Segments 2 (T2)								Beans 2 (T-4)

		6th		Fans 1 (T6)								Fans 2 (T-4)

		7th		Fans 2 (T6)								Fans 1

		8th		Replica 12								Replica 12

		Last		Replica 10								Replica 10

		eugenol		9 days		2 weeks

		1st		String beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2 (T-5)

		6th		Replica 10 (T4)								Fans 1 (T-5)

		7th		Replica 12 (T4)								Fans 2 (T-5)

		8th		Fans 1 (T4)								Replica 10 (T-5)

		Last		Fans 2								Replica 12 (T-5)

		isoeugenol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2

		6th		Replica 10								Fans 2 (T-6)

		7th		Replica 12 (T7)								Replica 10 (T-6)

		8th		Fans 1 (T7)								Fans 1 (T-8)

		Last		Fans 2 (T7)								Replica 12 (T-8)

		vanillin		9 days		2 weeks

		1st		Fans 2		String Beans						Replica 10						Beans 1

		2nd		Fans 1		Beans 2						String Beans						Beans 2

		3rd		Segments 2		Beans 1						Segments 2						String Beans

		4th		Replica 10								Segments 1

		5th		Replica 12 (T5)								Beans 1

		6th		String Beans (T5)								Replica 12

		7th		Beans 1								Fans 2

		8th		Beans 2								Beans 2

		Last		Segments 1								Fans 1

		2 weeks

		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		SB		Beans 1		Beans 2				Overall Components

		8		6		9		7		5		4		1		3		2				SB		1st

		4		8		9		7		6		5		3		2		1				Beans 2		2nd

		5		4		6		9		7		8		1		2		2				Beans 1		3rd

		4		5		7		9		5		7		1		3		2				Segments 2		4th

		6		7		8		9		2		3		1		4		5				Segments 1		5th

		6		6		9		8		2		2		1		2		2				Fans 1		6th

		4		9		4		4		4		4		1		2		2				Fans 2		7th

		7		7		6		7		4		4		1		2		2				Replica 10		8th

		2		1		4		5		9		3		5		7		8				Replica 12		9th

		46		53		62		65		44		40		15		27		26

		4 weeks





				Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		Beans 1		Beans 2

		9		2570		2891		1981		2786		3660		3801		5380		5467

		14														7085		6894

		28		5245		6833		4284		5882		7355		7376		7272		7262

		42														8117		7619

		61		9390		12219		6164		9094		11604		11130		8143		9166

		91		12722		16017		7207		11888		14569		14387		7638		7937

		275		30918		32471		12135		19247		23173		19581		9271		7589

		365		38153		42399		14623		22125		22911		22644		8100		11019

		9		2731		227		2384		569		3731		100		5424		62

		14														6990		135

		28		6039		1123		5083		1130		7366		15		7267		7

		42														7868		352

		61		10805		2000		7629		2072		11367		335		8655		723

		91		14370		2330		9548		3310		14478		129		7788		211

		275		31695		1098		15691		5029		21377		2540		8430		1189

		365		40276		3002		18374		5305		22778		189		9560		2064

		9		16.38%		0.44%		12.97%		3.10%		16.38%		0.44%		56.73%		0.64%

		14														73.12%		1.41%

		28		32.34%		0.07%		27.66%		6.15%		32.34%		0.07%		76.02%		0.07%

		42														82.31%		3.68%

		61		49.90%		1.47%		41.52%		11.28%		49.90%		1.47%		90.53%		7.57%

		91		63.56%		0.57%		51.96%		18.01%		63.56%		0.57%		81.46%		2.21%

		275		93.85%		11.15%		85.40%		27.37%		93.85%		11.15%		88.18%		12.44%

		365		100.00%		0.83%		100.00%		28.87%		100.00%		0.83%		100.00%		21.59%

		9		12.97%		3.10%

		14

		28		27.66%		6.15%

		42

		61		41.52%		11.28%

		91		51.96%		18.01%

		275		85.40%		27.37%

		365		100.00%		28.87%





				0.0043772168		0.0043772168

				NaN		NaN

				0.0006519259		0.0006519259

				NaN		NaN

				0.0147148991		0.0147148991

				0.0056500245		0.0056500245

				0.1115103746		0.1115103746

				0.0082887723		0.0082887723



Days

% of Furfural Extracted

1 year extraction of French M+ Segments



		9 days		Abs 280						Julie		Jeff

		Strongest		Beans 1						Fans 1		String Beans

				String Beans						Segments 1		Beans 2

				Segments 2						String Beans		Beans 1

				Beans 2						Beans 2		Segments 1

				Segments 1						Fans 2		Segments 2

				Replica 12						Beans 1		Fans 2

				Fans 2						Segments 2		Fans 1

				Fans 1						Replica 12		Replica 12

				Replica 10						Replica 10		Replica 10

		Weakest		Control						Control (Not blind)		Control (Not Blind)

		2 weeks		Abs 280		Blind		Randle		Julie		Jeff

		Strongest		String Beans				String Beans		String Beans		String Beans

				Beans 2				Segments 1		Beans 1		Beans 2

				Beans 1				Beans 2		Segments 2		Beans 1

				Segments 1				Beans 1		Fans 2		Fans1

				Segments 2				Replica 10		Fans 1		Replica 12

				Replica 12				Control		Beans 2		Segments 2

				Fans 1				Replica 12		Replica 10		Segments 1

				Fans 2				Segments 2		Control		Control

				Replica 10				Fans 1		Replica 12		Fans 2

		Weakest		Control				Fans 2		Segments 1		Replica 10

		6 weeks		Abs 280		Blind				Julie		Jeff

				Replica 12						String Beans		String Beans

				Beans 1						Fans 2		Segments 2

				Fans 2						Beans 2		Segments 1

				Segments 2						Segments 1		Beans 1

				Segments 1						Beans 1		Fans 2

				Beans 2						Segments 2		Beans 2

				Fans 1						Replica 12		Fans 1

				String beans						Replica 10		Replica 12

				Replica 10						Fans 1		Replica 10

				Control						Control		Control







Beans

 Advantages
◦ Fast extraction
◦ More economical

 Disadvantages
◦ Fast extraction



Bean Extraction Curve

1 year extraction of French M+ Beans
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		9		0.0064353041		0.0064353041

		14		0.0141280815		0.0141280815

		28		0.0007396901		0.0007396901

		42		0.0368365685		0.0368365685

		61		0.0756703005		0.0756703005

		91		0.0221167349		0.0221167349

		275		0.1244158801		0.1244158801

		365		0.2159155494		0.2159155494



Days

% of Furfural Extracted

1 year extraction of French M+ Beans

0.5673413881

0.7311574873

0.7601862022

0.8230555991

0.9053297767

0.8146346566

0.8818452848

1



Abs 280 Individual

		Control

				10x diluted Abs 280 nm		Std Dev (Replicate Measurements)

		9 days		0.418		0.008

		2 weeks		0.391		0.003

		3 weeks		0.432

		Fans 1

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0158		0.008

		2 weeks		0.0397		0.02

		3 weeks		0.022		0.006

		Fans 2

				10x diluted Abs 280 nm (corrected)		Std Dev (measurement)

		9 days		0.0175		0.009

		2 weeks		0.0333		0.002

		3 weeks		0.0238		0.008

		Replica 10

				10x diluted Abs 280 nm (corrected)

		9 days		0.002

		2 weeks		0.03

		3 weeks		0.011

		Replica 12

				10x diluted Abs 280 nm (corrected)

		9 days		0.024

		2 weeks		0.046

		3 weeks		0.019

		Segments 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.028

		2 weeks		0.053

		3 weeks		0.044

		Segments 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.042

		2 weeks		0.049

		3 weeks		0.041

		Sring Beans

				10x diluted Abs 280 nm (corrected)

		9 days		0.045

		2 weeks		0.071

		3 weeks		0.053

		Beans 1

				10x diluted Abs 280 nm (corrected)

		9 days		0.056

		2 weeks		0.062

		3 weeks		0.028

		Beans 2

				10x diluted Abs 280 nm (corrected)

		9 days		0.038

		2 weeks		0.067

		3 weeks		0.03





Fans Furfural
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Furfural

Days of extraction

Furfural (ppm)

StaVin French M+ Fan Packs

2730.5

6039

10804.5

14369.5



Fans 5-methylfurfural

		9
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5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Fans

144

245

429

554.5



Fans oak lactones

		9		9

		28		28

		60		60

		90		90



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Fans

7

7

15.5

14

21

21

26

25.5



Fans Guaiacol

		9		9

		28		28

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/Guaiacol (ppm)

StaVin French M+ Fans

17

5

28.5

9.5

38

12.5

51

16.5



Fans eugenol

		9		9

		28		28

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/Eugenol (ppm)

StaVin French M+

3.5

2

4

4.5

5

7.5

6

9.5



Fans Vanillin

		9

		28

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Fans

178

123

165.5

165



Segements Fufural

		9

		28

		60

		90



Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ Segments

3730.5

7365.5

11367

14478



Segments 5-methylfurfural

		9

		28

		60

		90



5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Segments

148.5

275

441

541.5



Segements Oak Lactones

		9		9

		28		28

		60		60

		90		90



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Segments

4.5

5.5

7.5

10

10.5

15

12.5

17.5



Segments Guaiacol

		9		9

		28		28

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

5-methyl/guaiacol (ppm)

StaVin French M+ Segments

25.5

6

44.5

12

57.5

16.5

72.5

21



Segments eugenol

		9		9

		28		28

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Segments

4

4

4.5

6.5

5.5

10.5

6.5

12



Segments Vanillin

		9

		28

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

StaVin French M+ Segments

104

143.5

179.5

186.5



Beans Furfural

		9

		14

		28

		42

		60

		90



Furfural

Days of Extraction

Furfural (ppm)

StaVin French M+ beans

5423.5

6989.5

7267

7868

8654.5

7787.5



Beans 5-methylfurfural

		9

		14

		28

		42

		60

		90



5-methylfurfural

Days of Extraction

5-methylfurfural (ppm)

StaVin French M+ Beans

330.5

425.5

488.5

549

584

558.5



Beans Oak Lactones

		9		15.5

		10.5		19.5

		15		26.5

		17.5		37

		19		36

		21		39



trans-oak lactone

cis-oak lactone

Days of Extraction

Oak lactones (ppm)

StaVin French M+ Beans



Beans Guaiacol

		9		9

		14		14

		28		28

		42		42

		60		60

		90		90



guaiacol

4-methylguaiacol

Days of Extraction

4-methyl/guaiacol

StaVin French M+ beans

22

6

11

7

32.5

10

38

12.5

40.5

13

41

14



Benas Eugenol

		9		9

		14		14

		28		28

		42		42

		60		60

		90		90



eugenol

isoeugenol

Days of Extraction

iso/eugenol (ppm)

StaVin French M+ Beans

5

8

6

11

7

14

9

16

9

20.5

10

22.5



Beans Vanillin

		9

		14

		28

		42

		60

		90



vanillin

Days of Extraction

Vanillin (ppm)

Stavin French M+ Benas

88.5

114

134.5

255

190.5

176



Absolute numbers

		Abs 280 (10x dil and corrected)		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		9 days		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		2 weeks		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		3 weeks		0.022		0.024		0.011		0.019		0.044		0.042		0.053		0.028		0.030

		9 days (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.016		0.018		0.002		0.024		0.028		0.042		0.045		0.056		0.038

		Furfural		15		2570		2891		1981		2786		3660		3801		7165		5380		5467

		5-methylfurfural		11		162		126		124		141		145		152		294		327		334

		trans-oak lactone		2		6		8		6		3		5		4		11		9		9

		cis-oak lactone		1		8		6		5		4		6		5		18		15		16

		guaiacol		14		20		14		13		10		24		27		39		23		21

		4-methylguaiacol		1		5		5		3		4		6		6		9		6		6

		eugenol		3		4		3		4		4		4		4		6		5		5

		isoeugenol		0		2		2		3		2		4		4		14		8		8

		vanillin		54		175		181		109		108		78		130		108		91		86

		2 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.040		0.033		0.030		0.046		0.053		0.049		0.071		0.062		0.067

		Furfural																7600		7085		6894

		5-methylfurfural																341		428		423

		trans-oak lactone																14		10		11

		cis-oak lactone																23		19		20

		guaiacol																14		11		11

		4-methylguaiacol																12		7		7

		eugenol																7		6		6

		isoeugenol																19		11		11

		vanillin																128		110		118

		4 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0

		Furfural		16		5245		6833		4284		5882		7355		7376		7340		7272		7262

		5-methylfurfural		10		234		256		255		271		289		261		381		485		492

		trans-oak lactone		3		12		19		10		4		9		6		19		14		16

		cis-oak lactone		2		15		13		8		7		11		9		33		26		27

		guaiacol		0		28		29		15		17		45		44		71		32		33

		4-methylguaiacol		1		9		10		5		7		12		12		16		10		10

		eugenol		3		4		4		4		4		5		4		8		7		7

		isoeugenol		0		4		5		5		4		7		6		24		14		14

		vanillin		30		111		135		218		138		142		145		146		140		129

		6 weeks (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		10x diluted corrected Abs 280		0		0.0455		0.065		0.029		0.070		0.059		0.063		0.045		0.066		0.050

		Furfural																7791		8117		7619

		5-methylfurfural																419		558		540

		trans-oak lactone																22		17		18

		cis-oak lactone																41		39		35

		guaiacol																77		39		37

		4-methylguaiacol																19		13		12

		eugenol																10		9		9

		isoeugenol																26		16		16

		vanillin																200		297		213

		2 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural				9390		12219		6164		9094		11604		11130		9283		8143		9166

		5-methylfurfural				424		434		340		431		467		415		446		569		599

		trans-oak lactone				16		26		14		6		13		8		23		18		20

		cis-oak lactone				23		19		12		10		18		12		40		35		37

		guaiacol				40		36		18		24		61		54		72		41		40

		4-methylguaiacol				12		13		7		9		17		16		18		13		13

		eugenol				5		5		5		5		6		5		10		9		9

		isoeugenol				7		8		7		6		11		10		31		20		21

		vanillin				153		178		116		143		176		183		170		189		192

		3 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		11		12722		16017		7207		11888		14569		14387		7549		7638		7937

		5-methylfurfural		12		550		559		398		527		584		499		407		555		562

		trans-oak lactone		3		20		32		17		7		16		9		27		20		22

		cis-oak lactone		1		28		23		14		11		21		14		45		38		40

		guaiacol		1		52		50		24		26		78		67		71		42		40

		4-methylguaiacol		1		16		17		8		10		22		20		20		14		14

		eugenol		3		6		6		5		6		7		6		11		10		10

		isoeugenol		0		9		10		8		7		13		11		35		23		22

		vanillin		22		163		167		116		168		171		202		161		174		178

		9 months (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		432		30918		32471		12135		19247		23173		19581		8300		9271		7589

		5-methylfurfural		91		1550		1364		769		1024		1050		882		419		630		593

		trans-oak lactone		4		47		78		39		14		32		19		43		27		31

		cis-oak lactone		8		74		61		37		31		47		35		72		60		66

		guaiacol		0		133		115		54		72		175		170		103		46		50

		4-methylguaiacol		1		34		33		17		25		46		45		31		18		19

		eugenol		3		10		11		8		10		11		10		16		14		14

		isoeugenol		0		20		21		15		15		24		20		52		38		36

		vanillin		66		279		291		212		248		291		323		242		233		227

		1 year (ppm)		Control		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		String Beans		Beans 1		Beans 2

		Furfural		533		38153		42399		14623		22125		22911		22644		10948		8100		11019

		5-methylfurfural		215		1737		1626		877		1163		1113		995		527		602		936

		trans-oak lactone		2		48		80		39		13		30		18		41		27		30

		cis-oak lactone		1		76		59		34		27		44		32		69		59		63

		guaiacol		0		129		125		52		65		158		171		100		48		53

		4-methylguaiacol		0		34		36		16		23		43		48		29		19		20

		eugenol		3		12		13		9		10		11		11		17		15		15

		isoeugenol		0		26		27		18		19		29		25		62		39		43

		vanillin		30		392		413		225		385		402		471		370		247		323

		StaVin French M+ Fan Packs

				9		28		60		90		270		365

		Furfural		2731		6039		10804.5		14369.5		31694.5		40276

		5-methylfurfural		144		245		429		554.5		1457		1681.5

		trans-oak lactone		7		16		21		26		62.5		64

		cis-oak lactone		7		14		21		25.5		67.5		67.5

		guaiacol		17		29		38		51		124		127

		4-methylguaiacol		5		10		12.5		16.5		33.5		35

		eugenol		4		4		5		6		10.5		12.5

		isoeugenol		2		5		7.5		9.5		20.5		26.5

		vanillin		178		123		165.5		165		285		402.5

		StaVin French M+ Segments		9		28		60		90		270		365

		Furfural		3730.5		7365.5		11367		14478		21377		22777.5

		5-methylfurfural		148.5		275		441		541.5		966		1054

		trans-oak lactone		4.5		7.5		10.5		12.5		25.5		24

		cis-oak lactone		5.5		10		15		17.5		41		38

		guaiacol		25.5		44.5		57.5		72.5		172.5		164.5

		4-methylguaiacol		6		12		16.5		21		45.5		45.5

		eugenol		4		4.5		5.5		6.5		10.5		11

		isoeugenol		4		6.5		10.5		12		22		27

		vanillin		104		143.5		179.5		186.5		307		436.5

		StaVin French M+ Beans		9		14		28		42		60		90		270		365

		Furfural		5424		6989.5		7267		7868		8654.5		7787.5		8430		9559.5

		5-methylfurfural		331		425.5		488.5		549		584		558.5		611.5		769

		trans-oak lactone		9		10.5		15		17.5		19		21		29		28.5

		cis-oak lactone		16		19.5		26.5		37		36		39		63		61

		guaiacol		22		11		32.5		38		40.5		41		48		50.5

		4-methylguaiacol		6		7		10		12.5		13		14		18.5		19.5

		eugenol		5		6		7		9		9		10		14		15

		isoeugenol		8		11		14		16		20.5		22.5		37		41

		vanillin		89		114		134.5		255		190.5		176		230		285

		StaVin French M+ String Beans		9		14		28		42		60		90		270		365

		Furfural		7165		7600		7340		7791		9283		7549		8300		10948

		5-methylfurfural		294		341		381		419		446		407		419		527

		trans-oak lactone		11		14		19		22		23		27		43		41

		cis-oak lactone		18		23		33		41		40		45		72		69

		guaiacol		39		14		71		77		72		71		103		100

		4-methylguaiacol		9		12		16		19		18		20		31		29

		eugenol		6		7		8		10		10		11		16		17

		isoeugenol		14		19		24		26		31		35		52		62

		vanillin		108		128		146		200		170		161		242		370

		StaVin French M+ Replica new 10-section		9		28		60		90		270		365

		Furfural		1981		4284		6164		7207		12135		14623

		5-methylfurfural		124		255		340		398		769		877

		trans-oak lactone		6		10		14		17		39		39

		cis-oak lactone		5		8		12		14		37		34

		guaiacol		13		15		18		24		54		52

		4-methylguaiacol		3		5		7		8		17		16

		eugenol		4		4		5		5		8		9

		isoeugenol		3		5		7		8		15		18

		vanillin		109		218		116		116		212		225

		StaVin French M+ Replica new 12-section		9		28		60		90		270		365

		Furfural		2786		5882		9094		11888		19247		22125

		5-methylfurfural		141		271		431		527		1024		1163

		trans-oak lactone		3		4		6		7		14		13

		cis-oak lactone		4		7		10		11		31		27

		guaiacol		10		17		24		26		72		65

		4-methylguaiacol		4		7		9		10		25		23

		eugenol		4		4		5		6		10		10

		isoeugenol		2		4		6		7		15		19

		vanillin		108		138		143		168		248		385

																		Change

																		4145

																		190

																		4

																		8

																		12

																		3

																		1

																		3

																		42

		Fans 1		9days		4weeks		Change		%				4 weeks		2 months				%				2 months		3 months		Change		%

		Furfural		2570		5245		2675		104%				5245		9390				44%				9390		12722		3332		26%

		5-methylfurfural		162		234		72		44%				234		424				45%				424		550		126		23%

		trans-oak lactone		6		12		6		100%				12		16				25%				16		20		4		20%

		cis-oak lactone		8		15		7		88%				15		23				35%				23		28		5		18%

		guaiacol		20		28		8		40%				28		40				30%				40		52		12		23%

		4-methylguaiacol		5		9		4		80%				9		12				25%				12		16		4		25%

		eugenol		4		4		0		0%				4		5				20%				5		6		1		17%

		isoeugenol		2		4		2		100%				4		7		change vs. 2 weeks		43%				7		9		2		22%

		vanillin		175		111		-64		-37%				111		153		-260		27%				153		163		10		6%

																		40

		Fans 2		9days		4weeks		Change		%								5

		Furfural		2891		6833		3942		136%								10

		5-methylfurfural		126		256		130		103%								57

		trans-oak lactone		8		19		11		138%								4

		cis-oak lactone		6		13		7		117%								1

		guaiacol		14		29		15		107%								5

		4-methylguaiacol		5		10		5		100%								18

		eugenol		3		4		1		33%

		isoeugenol		2		5		3		150%

		vanillin		181		135		-46		-25%								change vs. 2 weeks

																%		187

		Replica 10		9days		4weeks		Change		%								57

		Furfural		1981		4284		2303		116%								4

		5-methylfurfural		124		255		131		106%								7

		trans-oak lactone		6		10		4		67%								21

		cis-oak lactone		5		8		3		60%								3

		guaiacol		13		15		2		15%								1

		4-methylguaiacol		3		5		2		67%								3

		eugenol		4		4		0		0%								30

		isoeugenol		3		5		2		67%

		vanillin		109		218		109		100%

		Replica 12		9days		4weeks		Change		%								change vs. 2 weeks

		Furfural		2786		5882		3096		111%								368

		5-methylfurfural		141		271		130		92%								69

		trans-oak lactone		3		4		1		33%								5

		cis-oak lactone		4		7		3		75%								7

		guaiacol		10		17		7		70%								22

		4-methylguaiacol		4		7		3		75%								3

		eugenol		4		4		0		0%								1

		isoeugenol		2		4		2		100%								3

		vanillin		108		138		30		28%								11

		Segments 1		9days		4weeks		Change		%

		Furfural		3660		7355		3695		101%

		5-methylfurfural		145		289		144		99%

		trans-oak lactone		5		9		4		80%

		cis-oak lactone		6		11		5		83%

		guaiacol		24		45		21		88%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		5		1		25%

		isoeugenol		4		7		3		75%

		vanillin		78		142		64		82%

		Segments 2		9days		4weeks		Change		%

		Furfural		3801		7376		3575		94%

		5-methylfurfural		152		261		109		72%

		trans-oak lactone		4		6		2		50%

		cis-oak lactone		5		9		4		80%

		guaiacol		27		44		17		63%

		4-methylguaiacol		6		12		6		100%

		eugenol		4		4		0		0%

		isoeugenol		4		6		2		50%

		vanillin		130		145		15		12%

		String Beans - 1/4"		9days		2 weeks		change		%		4weeks		change vs 9 days		%				%

		Furfural		7165		7600		435		6%		7340		175		2%				-3%

		5-methylfurfural		294		341		47		16%		381		87		30%				12%

		trans-oak lactone		11		14		3		27%		19		8		73%				36%

		cis-oak lactone		18		23		5		28%		33		15		83%				43%

		guaiacol		39		14		-25		-64%		71		32		82%				407%

		4-methylguaiacol		9		12		3		33%		16		7		78%				33%

		eugenol		6		7		1		17%		8		2		33%				14%

		isoeugenol		14		19		5		36%		24		10		71%				26%

		vanillin		108		128		20		19%		146		38		35%				14%

		Beans 1 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5380		7085		1705		32%		7272		1892		35%				3%

		5-methylfurfural		327		428		101		31%		485		158		48%				13%

		trans-oak lactone		9		10		1		11%		14		5		56%				40%

		cis-oak lactone		15		19		4		27%		26		11		73%				37%

		guaiacol		23		11		-12		-52%		32		9		39%				191%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		91		110		19		21%		140		49		54%				27%

		Beans 2 extraction		9days		2 weeks		Change		%		4 weeks		Change from 9 days		%				%

		Furfural		5467		6894		1427		26%		7262		1795		33%				5%

		5-methylfurfural		334		423		89		27%		492		158		47%				16%

		trans-oak lactone		9		11		2		22%		16		7		78%				45%

		cis-oak lactone		16		20		4		25%		27		11		69%				35%

		guaiacol		21		11		-10		-48%		33		12		57%				200%

		4-methylguaiacol		6		7		1		17%		10		4		67%				43%

		eugenol		5		6		1		20%		7		2		40%				17%

		isoeugenol		8		11		3		38%		14		6		75%				27%

		vanillin		86		118		32		37%		129		43		50%				9%





Absolute numbers

		



Furfural

French Medium Plus Staves Furfural
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5-methylfurfural

French M+ Staves 5-methylfurfural



Relative Rates

		



trans-oak lactone

French M+ Staves 
trans-oak lactone



Sheet2

		Staves		Segments		Beans		String beans		10 section replica		11 section		12 section

		40276		22777.5		9559.5		10948		14623		18374		22125		Furfural

		1681.5		1054		769		527		877		1020		1163		5-methylfurfural

		64		24		28.5		41		39		26		13		trans-oak lactone

		67.5		38		61		69		34		30.5		27		cis-oak lactone

		127		164.5		50.5		100		52		58.5		65		guaiacol

		35		45.5		19.5		29		16		19.5		23		4-methylguaiacol

		12.5		11		15		17		9		9.5		10		eugenol

		26.5		27		41		62		18		18.5		19		isoeugenol

		402.5		436.5		285		370		225		305		385		vanillin

				0.5655353064		0.2373497865		0.2718244116		0.3630698183		0.4562022048		0.5493345913

				0.6268212905		0.4573297651		0.3134106453		0.5215581326		0.6066012489		0.6916443652

										0.609375		0.40625

										0.5037037037		0.4518518519

				1.2952755906		0.3976377953		0.7874015748		0.4094488189		0.4606299213		0.5118110236

				1.3		0.5571428571		0.8285714286		0.4571428571		0.5571428571		0.6571428571

										0.72		0.76

										0.679245283		0.6981132075

				1.0844720497		0.7080745342		0.9192546584		0.5590062112		0.7577639752		0.9565217391

				0.9744208474		0.4715069476		0.6240925437		0.5358388694		0.572728363		0.6732909153





Sensory

		Rankings based from highest value to lowest value

		Guaiacol, 4-methylguaiacol, furfual, 5-methylfurfural can give a relative indication of oakiness

		Abs 280		9 days		2 weeks		3 weeks				4 weeks						6 weeks

		1st		Beans 1		String Beans		String Beans										Replica 12

		2nd		String Beans		Beans 2		Segments 1										Beans 1

		3rd		Segments 2		Beans 1		Segments 2										Fans 2

		4th		Beans 2		Segments 1		Beans 2										Segments 2

		5th		Segments 1		Segments 2		Beans 1										Segments 1

		6th		Replica 12		Replica 12		Fans 2										Beans 2

		7th		Fans 2		Fans 1		Fans 1										Fans 1

		8th		Fans 1		Fans 2		Replica 12										String beans

		Last		Replica 10		Replica 10		Replica 10										Replica 10

		Furfural		9 days		2 weeks

		1st		String Beans		String Beans						Segments 2						Beans 1

		2nd		Beans 2		Beans 1						Segments 1						String Beans

		3rd		Beans 1		Beans 2						String Beans						Beans 2

		4th		Segments 2								Beans 1

		5th		Segments 1								Beans 2

		6th		Fans 2								Fans 2

		7th		Replica 12								Replica 12

		8th		Fans 1								Fans 1

		Last		Replica 10								Replica 10

		5-methylfurfural		9 days		2 weeks

		1st		Beans 2		String Beans						Beans 2						Beans 1

		2nd		Beans 1		Beans 1						Beans 1						Beans 2

		3rd		String Beans		Beans 2						String Beans						String Beans

		4th		Fans 1								Segments 1

		5th		Segments 2								Replica 12

		6th		Segments 1								Segments 2

		7th		Replica 12								Fans 2

		8th		Fans 2								Replica 10

		Last		Replica 10								Fans 1

		trans-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans (T-1)						String Beans

		2nd		Beans 1 (T2)		Beans 2						Fans 2 (T-1)						Beans 2

		3rd		Beans 2 (T2)		Beans 1						Beans 2						Beans 1

		4th		Fans 2								Beans 1

		5th		Fans 1								Fans 1

		6th		Replica 10								Replica 10

		7th		Segments 1								Segments 1

		8th		Segments 2								Segments 2

		Last		Replica 12								Replica 12

		cis-oak lactone		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String Beans

		2nd		Beans 2		Beans 2						Beans 2						Beans 1

		3rd		Beans 1		Beans 1						Beans 1						Beans 2

		4th		Fans 1								Fans 1

		5th		Fans 2 (T5)								Fans 2

		6th		Segments 1 (T5)								Segments 1

		7th		Segments 2 (T7)								Segments 2

		8th		Replica 10 (T7)								Replica 10

		Last		Replica 12								Replica 12

		guaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans

		2nd		Segments 1		Beans 2 (T2)						Segments 1						String beans

		3rd		Segments 2		Beans 1 (T2)						Segments 2						Beans 1

		4th		Beans 1								Beans 2						Beans 2

		5th		Beans 2								Beans 1

		6th		Fans 1								Fans 2

		7th		Fans 2								Fans 1

		8th		Replica 10								Replica 12

		Last		Replica 12								Replica 10

		4-methylguaiacol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Segments 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Segments 2 (T-2)						Beans 2

		4th		Segments 1 (T2)								Beans 1 (T-4)

		5th		Segments 2 (T2)								Beans 2 (T-4)

		6th		Fans 1 (T6)								Fans 2 (T-4)

		7th		Fans 2 (T6)								Fans 1

		8th		Replica 12								Replica 12

		Last		Replica 10								Replica 10

		eugenol		9 days		2 weeks

		1st		String beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2 (T-5)

		6th		Replica 10 (T4)								Fans 1 (T-5)

		7th		Replica 12 (T4)								Fans 2 (T-5)

		8th		Fans 1 (T4)								Replica 10 (T-5)

		Last		Fans 2								Replica 12 (T-5)

		isoeugenol		9 days		2 weeks

		1st		String Beans		String Beans						String Beans						String beans

		2nd		Beans 1 (T2)		Beans 2 (T2)						Beans 1 (T-2)						Beans 1

		3rd		Beans 2 (T2)		Beans 1 (T2)						Beans 2 (T-2)						Beans 2

		4th		Segments 1 (T4)								Segments 1

		5th		Segments 2 (T4)								Segments 2

		6th		Replica 10								Fans 2 (T-6)

		7th		Replica 12 (T7)								Replica 10 (T-6)

		8th		Fans 1 (T7)								Fans 1 (T-8)

		Last		Fans 2 (T7)								Replica 12 (T-8)

		vanillin		9 days		2 weeks

		1st		Fans 2		String Beans						Replica 10						Beans 1

		2nd		Fans 1		Beans 2						String Beans						Beans 2

		3rd		Segments 2		Beans 1						Segments 2						String Beans

		4th		Replica 10								Segments 1

		5th		Replica 12 (T5)								Beans 1

		6th		String Beans (T5)								Replica 12

		7th		Beans 1								Fans 2

		8th		Beans 2								Beans 2

		Last		Segments 1								Fans 1

		2 weeks

		Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		SB		Beans 1		Beans 2				Overall Components

		8		6		9		7		5		4		1		3		2				SB		1st

		4		8		9		7		6		5		3		2		1				Beans 2		2nd

		5		4		6		9		7		8		1		2		2				Beans 1		3rd

		4		5		7		9		5		7		1		3		2				Segments 2		4th

		6		7		8		9		2		3		1		4		5				Segments 1		5th

		6		6		9		8		2		2		1		2		2				Fans 1		6th

		4		9		4		4		4		4		1		2		2				Fans 2		7th

		7		7		6		7		4		4		1		2		2				Replica 10		8th

		2		1		4		5		9		3		5		7		8				Replica 12		9th

		46		53		62		65		44		40		15		27		26

		4 weeks





				Fans 1		Fans 2		Replica 10		Replica 12		Segments 1		Segments 2		Beans 1		Beans 2

		9		2570		2891		1981		2786		3660		3801		5380		5467

		14														7085		6894

		28		5245		6833		4284		5882		7355		7376		7272		7262

		42														8117		7619

		61		9390		12219		6164		9094		11604		11130		8143		9166

		91		12722		16017		7207		11888		14569		14387		7638		7937

		275		30918		32471		12135		19247		23173		19581		9271		7589

		365		38153		42399		14623		22125		22911		22644		8100		11019

		9		2731		227		2384		569		3731		100		5424		62

		14														6990		135

		28		6039		1123		5083		1130		7366		15		7267		7

		42														7868		352

		61		10805		2000		7629		2072		11367		335		8655		723

		91		14370		2330		9548		3310		14478		129		7788		211

		275		31695		1098		15691		5029		21377		2540		8430		1189

		365		40276		3002		18374		5305		22778		189		9560		2064

		9		56.73%		0.64%		12.97%		3.10%		16.38%		0.44%		56.73%		0.64%

		14		73.12%		1.41%										73.12%		1.41%

		28		76.02%		0.07%		27.66%		6.15%		32.34%		0.07%		76.02%		0.07%

		42		82.31%		3.68%										82.31%		3.68%

		61		90.53%		7.57%		41.52%		11.28%		49.90%		1.47%		90.53%		7.57%

		91		81.46%		2.21%		51.96%		18.01%		63.56%		0.57%		81.46%		2.21%

		275		88.18%		12.44%		85.40%		27.37%		93.85%		11.15%		88.18%		12.44%

		365		100.00%		21.59%		100.00%		28.87%		100.00%		0.83%		100.00%		21.59%

		9		12.97%		3.10%

		14

		28		27.66%		6.15%

		42

		61		41.52%		11.28%

		91		51.96%		18.01%

		275		85.40%		27.37%

		365		100.00%		28.87%





				0.0064353041		0.0064353041

				0.0141280815		0.0141280815

				0.0007396901		0.0007396901

				0.0368365685		0.0368365685

				0.0756703005		0.0756703005

				0.0221167349		0.0221167349

				0.1244158801		0.1244158801

				0.2159155494		0.2159155494



Days

% of Furfural Extracted

1 year extraction of French M+ Beans



		9 days		Abs 280						Julie		Jeff

		Strongest		Beans 1						Fans 1		String Beans

				String Beans						Segments 1		Beans 2

				Segments 2						String Beans		Beans 1

				Beans 2						Beans 2		Segments 1

				Segments 1						Fans 2		Segments 2

				Replica 12						Beans 1		Fans 2

				Fans 2						Segments 2		Fans 1

				Fans 1						Replica 12		Replica 12

				Replica 10						Replica 10		Replica 10

		Weakest		Control						Control (Not blind)		Control (Not Blind)

		2 weeks		Abs 280		Blind		Randle		Julie		Jeff

		Strongest		String Beans				String Beans		String Beans		String Beans

				Beans 2				Segments 1		Beans 1		Beans 2

				Beans 1				Beans 2		Segments 2		Beans 1

				Segments 1				Beans 1		Fans 2		Fans1

				Segments 2				Replica 10		Fans 1		Replica 12

				Replica 12				Control		Beans 2		Segments 2

				Fans 1				Replica 12		Replica 10		Segments 1

				Fans 2				Segments 2		Control		Control

				Replica 10				Fans 1		Replica 12		Fans 2

		Weakest		Control				Fans 2		Segments 1		Replica 10

		6 weeks		Abs 280		Blind				Julie		Jeff

				Replica 12						String Beans		String Beans

				Beans 1						Fans 2		Segments 2

				Fans 2						Beans 2		Segments 1

				Segments 2						Segments 1		Beans 1

				Segments 1						Beans 1		Fans 2

				Beans 2						Segments 2		Beans 2

				Fans 1						Replica 12		Fans 1

				String beans						Replica 10		Replica 12

				Replica 10						Fans 1		Replica 10

				Control						Control		Control







Products Used In Barrel

Barrel Replica Barrel Insert



Barrel Inserts

 Advantages
◦ Cost vs. a new barrel
◦ No MOX required
◦ Familiarity
◦ Long slow extraction

 Disadvantages
◦ Used barrel sanitation
◦ Can’t be used for red fermentation
◦ Minimum quantities 



Replicas

 Advantages
◦ Customizable
◦ Great for experimentation
◦ Can be used for red fermentations

 Disadvantages
◦ Removal
◦ Obstacle to stirring and bulldog 

racking



Chips and Granular

 Advantages
◦ Fermentation products
◦ Extremely quick 

extraction (1-9 days)
◦ Dosed in at the crusher 
◦ Cost

 Disadvantages
◦ Can have a more 

aggressive impact than full 
staves



Calculating New Barrel Equivalent
 http://www.stavin.com/research.htm
◦ Oak calculator spreadsheet

Product Standard Size Gallons treated 
at 100% NBE

Fan pack  44 sq. ft 180
Segments         15 pound bag 180
Beans 20 pound bag 800                                   
Replica 10 section 60 

http://www.stavin.com/research.htm


Evolve Past Barrel Limitations

 Sensory directed oak selection
 Oak and air during red fermentations
 Accelerated maturation
 Short timeframe applications
 Decrease cost while maintaining quality 



Improve Wine Quality By Eliminating Inferior Barrels

 Increase the quality of your purchased barrels
◦ Use alternatives to improve on second rate barrels

 Reduce the use of “neutral” barrels
◦ Sanitation
◦ Labor
◦ Ullage



Optimize Alternatives for Your Wines

 Oak concentration
◦ New barrel equivalent

 Oak origin
◦ French, Hungarian, American

 Toast level and style
◦ Medium to Heavy

 Extraction timeline and lifespan
◦ Granular – rapid (single use)
◦ Chips – weeks (single use)
◦ Beans – months (1 year)
◦ Segments/Staves – 3 months 

minimum (2 years)



StaVin & Savour Oak Products

 StaVin
◦ 3 year seasoned
◦ Fire toasted by hand
◦ All products 

produced from 
toasted staves
◦ Sorted and barrier 

packaged -Silver
◦ Barrel flavors and 

aromas

 Savour
◦ 3 year seasoned
◦ Oven toasted
◦ All products 

produced form 
toasted staves
◦ Sorted and barrier 

packaged -Green
◦ New World flavors 

and aromas



Oven versus Fire Toasting



Comparison of Toast levels 



Barrel Head (almost untoasted oak)
 Little if any “toasted” oak 

flavors are imparted
 Depending on the wine some 

sweet coconut/vanilla can 
come through.

 Biggest impact is the 
ellagitannins extracted in the 
wine, acting as flavor 
modifiers and as antioxidants. 



Barrel Head Effects



Sensory Directed Innovation 

 The Barrel Head
◦ All about mouthfeel
◦ Light heat treatment
◦ Used in conjunction with 

toasted oak
◦ 75% toasted oak, 25% 

Barrel Head ratio
◦ Used to emulate 

untoasted barrel heads



StaVin Oak Customization Trials

 One week trials for sensory evaluation
◦ Add 6.6 g/L of oak beans to a bottle of your wine to give 

100% new barrel equivalent of oak impression
 Use less as desired (i.e. 3.3 g/L = 50% NBE) 

◦ Maintain at ~60 0F
◦ Taste after one week



StaVin Trial Pack



StaVin Trial Pack

 Aids the winemaker 
determining best oak profile 
for any particular wine

 Helps define source, toast 
level, toast type or 
combination of products

 Consistent and Reliable 
 Most importantly helps define 

the amount of oak

 Does not absolutely define 
the final product

 Sometimes it works best to 
eliminating sources, toast or 
type of toast.



Why use Oak Trials

 Oak trials are TEDIOUS
 Oak trials are usually ignored, 

or forgotten
 Takes too much time or I 

don’t have the time

 Every wine is different
 Using the oak profile you like 

in one wine will not always 
work well in another, even in 
the same variety

 Unless you try, you miss a 
combination of oak that really 
works well for that wine, 
thereby missing the chance to 
make the best wine you 
could.



Remember!



How you Toast the Oak Affects the Aromas and 
Flavors
 Two general types of toasting for Barrel Alternatives
◦ Fire Toasting
◦ Oven Toasting

 One type is not necessarily better than the other Just 
produce very different flavor and Aroma profiles.



Choose the Right Product



Calculating New Barrel Equivalent
 http://www.stavin.com/research.htm
◦ Oak calculator spreadsheet

Product Standard Size Gallons treated 
at 100% NBE

Fan pack  44 sq. ft 180
Segments         15 pound bag 180
Beans 20 pound bag 800                                   
Replica 10 section 60 

http://www.stavin.com/research.htm


StaVin Oak Calculator

 Can utilize to estimate Oak 
needed

 Can compare options
 Estimate needs for touch up
 Use to work out trials



10000

Minimum Suggested Extraction Time

Standard (25%) or Custom Barrel Head %

 

 StaVin 44 sq. ft. fan packs

 

 StaVin 14.7 sq. ft. Barrel Head fan packs

25%

27.8

Gallons of Wine

Desired Toasted Oak Concentration 

StaVin Product

 TOASTED OAK & BARREL HEAD TOAST

Click The Tabs Below For Standard, Benchtop Trial, Touch Up and Fermentation Dosages

AND

StaVin Oak with Barrel Head Calculator

Use   

Order   27.8

10000

Order   

Use   

50%

4 months

Staves



Summary
 While Barrel Alternatives can come close to matching Barrel 

flavor profiles, extraction dynamics are quite different
 StaVin Trial packs can help winemakers optimize their oak 

program for individual wines
 The trial procedure is rapid and allows easy customization of 

oak profiles for individual wines.
 Toasting times and types produce distinctive aroma and 

flavor profiles, somewhat dependent on the source of oak
 Barrel Head can influence aromas and flavors in wine mostly 

due to larger molecular weight compounds extracted into 
the wine.



Thank you for your attention,
any questions?
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