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Fig. 1. Three—step approach for establishing precise links between sensory and instrumental analyses (Drake MA
et al, CRC Taylor & Fransis, chapter two, 23-53, 2007)
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SAS statistical analysis software, version 9.1,

SAS institute, Cary, NCZ ANOVA 2 #2415} ic},
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Ethyl ether(anhydrous, 99.8%), sodium chloride

Table 1. Descriptive Sensory Language for Butter

(99%), Sodium chloride(99%), sodium sulfate(99%),
2-methyl-3-heptanone, 2-methyl pentanoic acid
(internal standards for neutral/basic fraction, acidic

fraction), Aldrich Chemical Company(St. Louis, MO).

& ate=E
Aldrich chemical Co,, Aldrich Chemical Co.,
LancasterolA] -9 Sodium bicaronate(99. 7%, w/w)

Descriptor Definition
Diacetyl/cultured Aromatic associated with diacetyl
Milkfat/lactone Aromatic characteristic of milk fat and coconut
Cooked/nutty Aromatic associated with cooked milk and canned corn
Regrigerator/stale Aroma characteristic of refrigerator with old food left in it, not one

specific flavor but generally suggestive of a lack of freshness

Fatty/frier oil
Salty taste

Aromatic characteristic of stale fats and old frier oils

Basic taste associated with salts, such as sodium chloride

(Drake MA et al, CRC Taylor & Fransis, chapter two, 23-53, 2007)
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Gas Chromatography—Mass Spectromethy
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Fig. 2. Sensory profile of butters (Drake MA et al, CRC Taylor & Fransis, chapter two, 23-53, 2007)
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Table 2. Aroma active compounds of butter

b
NO Compound Fraction CBOUrgfgl B%tftfer Odor® m
Mean FD°
Intensity factor
1 Unknown NB 1.50 Garbage sweet 698 999
2 (Z)—2-Penten—1—ol NB 1.00 3.50 Spicy sweet solvent 766 1120
3 Isobutyl acetate NB 1.00 Sweet 776 1014
4 Dimethyl disulfide NB 1.50 Onion weedy 770 1063
5 Unknown NB 1.25 2.00 Sweet solvent plastic bottle 789 1111
6  Butyl acetate NB 1,00 Fruity 831
7 Unknown NB 2.00 3.00 Potato skunk 835 1170
8  Isoprophyl butanoate NB 2.25 1,00 Furity bublegum sweet solvent 844 1195
9  Ethyl 3—methylbutanoate NB 2.25 3.00 Spicy solvent sweet fruity 864
10 Methylfuranthiol NB 2.00 3.00 Rottenoilsulfur 868
11 Heptanal NB 2.00 2,00 Fatty 907
12 Methanal NB 1.33 2.00 Potato skunk 923
13 a—pinene NB 1.50  0.50 Urine mint 935 1029
14 Dimethly trisulfide NB 2.00 3.00 Garlic cabbage sulfur 978 1383
15 (z)1,5—octadien—3—One NB 2.00  1.88 Metallic earthy mushroom 983 1271
16 Unknown NB 2.00 3.00 Citrussweetfruity 1009 1352
17 D-limonene NB 1.00 Sweet musty citrus 1037
18 2-Nonanone NB 3.50 Dusty musty geranium earthy 1094
19 Nonanal NB 4.00 2.63 Doughty fatty earthy 1107 1389
20  Unknown NB 2.00 2.50 Citruschemical 1113
21 (E,Z)—2,6—Nonaldienol NB 2.75 Sweet cucumber 1171
22  benzyl methyl sulfide NB 3.00 Sulfur rubber 1189 1590
23  Unknwon NB 2.00 Mint cilantro 1198
24 (E,E)—2,4—decadienal NB 3.00 Fatty 1316
25 R—06—Decalactone NB 3.00 3.00 Coconut butter fatty sweet cream 1438 2209
26  Unknown NB 1.00 Dusty solvent cleanser 1502
27 d—Decalactone NB 2.25 2,00 Sweet waxy pecan coconut 1530 2213
28 Unknown NB 4,00 3.50 Coconut 1567
29  Unknown NB 3.00 Coconut 1592
30 6—Undecalactone NB 1.00 2.00 Waxy peach sweaty 1617
31 (Z)—whiskey lactone NB 3.00 1,00 Fresh cream burnt sulfur 1645 1988
32 y—Dodecalactone NB 1.00 2,00 Coconutpeach 1692
33 6—Dodecalactone NB 3.00 2.00 Butterfattysweetcreampeach 1767
34 Unknown AC 2.00 2,00 Acidic sweet banana coconut 919 1095
35 Heptanone AC 1.50 3.50 Spicy sweaty skunky acidic 903 1189
36 Trimethylthiazole AC 2.50 1.50 Potatofattymustydusty 1379
37 Proanoic aicd AC 2.50 Sweety swiss 668 1489
38 Isobutyric acid AC 3.00 2.50 Butylic sweaty cheesy 1227 1541
39 Butylicacid AC 3.00 3.50 Sweaty cheesy fruity fecal 838 1593
40 Isovaleric acid AC 3.50 4,00 Sweaty cheesy fruity apricots 872 1696
41 Hexanoic acid AC 2.00 1.00 Waxy sweaty cheesy 1004 1814
42 Pantolactone AC 2.00 Sweet burnt sugar 2013
43 Octanoic acid AC 1.00 Cheesy 1272 2082
44 y—Decalactone AC 2.00 2.50 Brothy oxidized lotion 2104

ZOdor description at the GC—sniffing port,

Retention indices were calculated from GCO data,

‘Mean intensities(n=2) and flavor dilution factors(log 3) were determined on a DB—5 column for NB compounds
and on a DB—Wax column for AC compounds

(Drake MA, Civille GV, Compr Rev Food Sci, 2(1), 33—40, 2003; Drake MA ef al, ACS Publishing, Washington,
D.C., chap. X, in press, 2006)
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Fig. 3. Intensity of rubbery or sulfur aroma and flavor and overall similarity of butters spiked with BMS to off—flavored
butter (Drake MA et al, ACS Publishing, Washington, D.C., chap. X, in press, 2006)
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Table 3. Average aroma similarity scores of skim milk powder models with on compound removed to fresh skim
milk powder and best estimate values(BET) for selected compounds in water and in fluid skim milk

n—1model Avgrage Odorant BETLo/L) —
similarity In water In skim milk

Complete 9.0a - - -
Furneol 7.9a Furneol 39124 575+45
Butanoic acid 6.5cd Butanoic acid 1274+62 3090£10
Methional 6.8¢c Methional 0.4+0.08 519
o—aminoacetophene 8.8a o—aminoacetophene 0.3+0.09 84+33
d—Decalactone 8.0b d—Decalactone 30+10 60311
Vanillin 6.0d Vanillin 64+47 7413+ 14
Hexanoic acid 6.8cd Hexanoic acid 368 1273+11
2—Acetyl—2—thiazoline 6.5¢ 2—Acetyl—2—thiazoline 1£0.2 2+1
Octanoic acid 7.8b Octanoic acid 1405470 44668+ 15
y—Dodecalactone 7.5b y—Dodecalactone 5+3 933+8
(E,E)—2,4—decdienal 7.5b (E,E)—2,4—decdienal 0.2+0.09 1+£2
Maltol 6.8c Maltol 210+50 16596+ 16
Dimethylsulfide 6.9¢c Dimethylsulfide 3£2 8+3

(Karagul-Yuceer Y et al, J Sensory stud, 19, 1-14, 2004)
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Table 49] -§-0fe] o3 HA} A4S A8kt
GARERE THTE LIE FFo] 107} H=S
A3 3 o] 9 30 mlE 2 oz Holl T2 F- 3 digit
FEE B HHAEE AAESIH olnf Alse
SEe 12CE 313 6189 FHd A o

2h 1% g2hEo] T #4 SpectrumTM BA} 4]

TEE =S Ax FAES tEeE SR
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Solid—Phase Microextraction(SPME)

AR SRR 100 THE Pl HE
% Az ¥ 100 mig vz Adae] E 37
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Table 4. Descriptive sensory language for fluid milk and rehydrated SMP

Descriptor Definition Reference Preparation
Cooked/ Aromatic associated with Heated milk Heat pasteurized skim
sulfurous cooked milk milk to 85C for 45 min

Sweet aromatic associated
with dairy products

Sweet aromatic/
cake mix

Cardboard/
wet brown paper

Aromatic associated with
cardboard

Fatty/fried Aromatic associated with
stale oils or old frier oil
Vitamin Aromatic associated with

vitamin supplement or rubber

Aromatic associated with
free fatty acids

Free fatty acid

Metallic/

serum-—like steak juice

Sweet taste Basic taste associated with

sugars

Salty Basic taste associated with
salts

Sour Basic taste associated with
acids

Bitter Basic taste associated with
various compounds

Astrigent Drying or puckering of

oral tissues

Aromatic associated with rare

Pillsbury white
cake mix

Dilute 5 mg of vanillin
in skim milk

Soak 2 cm square of
brown paper bag or
cardboard in warm
water for 30 min

Wet brown paper
or cardboard

2,4decadienal 1p ppb in skim milk

Enfamil—-liquid
polyvisol vitamins
Crumbled feta cheese or

20 ppm butyric acid in
skim milk

Feta cheese or
butyric acid

Rare steak juice
Sucrose 5% Sucrose solution
NaCl 2% NaCl solution
Citric acid 1% Citric acid solution
0.5% caffeine solution

Caffeine

Tea Soak 6 tea bags in water
for 10 min
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Fig. 4. Principle component biplot of sensory analysis and instrumental profiles of SMP from various facilities stored
for various times, Attributes and compounds are over laid as vectors (Karagul-Yucceer Y et al, J Agric Food
Chem, 49, 2948-2953, 2001; Drake MA et al, ACS Publishing, Washington, D.C., chap. X, in press, 2006)
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