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Changes of Volatile Components in Extracts of
Bovine Bone Using an Electronic Nose and Fourier
Transform-Near Infrared Spectrometer
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Abstract This study was conducted to investigate whether four hot-water extraction steps could effectively remove off-
flavor from bovine bone extracts and produce compounds with pleasant aroma. Experiments were performed using a mass
spectrometry-electronic nose and Fourier transform-near infrared spectrometer (FT-NIR). Off-flavor compounds were
removed by washing and extraction with hot water. Steaming treatment produced compounds with a better aroma, such
as 4-methylthiazole. In addition, a change in flavor compounds was observed in treated samples.
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dAle] FETE ARESte] ofn], o]HE THHOE AAY F
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672l Al AlEC] gt A2HEHL FTNIR spectroscopy
(Thermo Fisher Scientific Inc., Waltham, MA, USA)E ©]|-&3}
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Fig. 1. Discriminant function analysis of the obtained date by
mass spectrometry based on electronic nose at various
concentrations of sample D (A). Comparison of different
concentration of extract from bovine bone for A-DF1 (B). D, no
dilution; D/2 and D/3 mean twice and three times of dilution (DF1:
?=0.9996, F-7435.10/DF2: ’=0.8541, F=15.62).
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Fig. 2. Discriminant function analysis of the obtained data by
mass spectrometry based on electronic nose for different
treatment samples (A). Comparison of different treatment of
extract from bovine bone for A-DF1 (B). A, first extraction with
hot water; B, second extraction with hot water; C, third extraction
with hot water and exhaust; D, fourth extraction with hot water under
high pressure (DF1: r’=0.9996, F=6648.80/DF2: r’=0.9923, F=
322.94).
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Fig. 3. FI-NIR spectrum of the extracts from bovine bone of
samples. B, second extraction with hot water; C, third extraction
with hot water and exhaust; D, fourth extraction with hot water
under high pressure; S, commercial product by 4 steps extraction
method; K, commercial product by others method.
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4z} FZo|ARF AZH ion ﬁagment~ 70 amu®, 3-methylhexane,
2,4-dimethylhexane$} 7+ #3 A&, octenols} 7+ Ful, H]
U] JEE HESFIAT, 2-peperidine, 4-methylth1azole,:+ 7
n] o] AdiHeR o Bol AEHE A4S & F UTh
FEAAM HEHA °}°E] ool
T ANCER 42 FF Al A

Hr}. 22 FE3 33} FElA
4- methylthlazoleo] AT R gkon 13}
AETE 45 amuollA 4-methylthiazole®] Tk
£ SElEETE Wb 4-methylthiazole
A F7F HAY B Fh AREH] =
LARE Z0 Zn] AEY Aol Aztdc)
43 FZNAM HAEEHE ZAOoZ Hol
M o e 28 55 A8E &
Eol AU 1, 23 FEOA FEW 2 HAWr diiFer
2o o] glo] ANHOZ masking B 4 At AL £

a
3], 4-methylthiazoleS 3%} % 4
A FEIN dEl e ¥ ¢
A= 1‘51:7] Bl Aow
AZHE 2 amwolde
223} 43 P20 7
Z ASEE= A Oﬂ/\] o]

[e)
T37

NI

43, 44 amu= HHFH 2 9AL FE& E F U= octenol, , FHWE YeR= dimethylamine®] 7% 57, 70 amuol|A A&
toluene, dimethylamineZ} =%t Fu]E UEN|+= 2-peperidines R gorug |, 23} F& AlFRAMT YERE 7leAde] Adw
B 7 A °“’/P 12} FZo] vjgfel FEHE 8ol 7H BRIt F7F 02 45 amuolA] 4-methylthiazoleo] 42} FZol
AT AP S ), 22F FERAAAME FEF HFES B9 olHS A QFE HE5= Aolghd, dimethylamine?} octenol 12} 5
o|HEEE0] Zﬂﬂﬂ‘ﬂ JHA R adhs Aoz Aokd ZollA i A EE Aolgt 53 B 4 ok
TS 32 FEOME O] 7] Aol Ttk AE B 3 kA HAF9}; mass spectrum AHE THA] FE] BH, A
B, ol 1, 28 F30l4 wE @) ARol ol B @] AXEelM Aukgom el 2 wjg) Aol ek e
Aol AAREE AR B F Atk 43k & oA 2He A 2 Bt} ARt 34 o] w29 Foluk AR 24
Table 1. Ion fragment of mass spectrum for electronic nose analysis

Aroma Rancid Grease and fatty Sweet Rﬁij:d Treatment

amu 3}-1Methyl 2’4;3;?16- 2-Octenol  Toluene , Lyl Dimethyl 2-Piperi- 4-Methyl B C D

exane o e benzene  amine dine thiazole

41 32.84 16.1 4.04 10.6 1.82 0.0016  0.0017  0.0016

42 17.31 14.42 25.39 0.0038  0.0026

43 34.33 22.5 12.26 16.34 0.0038  0.0030  0.0035  0.0050
44 14.92 99.99 9.27 0.3082  0.2470 02710  0.4680
45 4.48 57.57 41.95 0.0054 0.0072
57 78.22 99.99 99.99 223 10.82 7.7E-05

60 0.46

70 3.86 2.88 7.46 13.02 7.82 0.0001

Various types of volatile compounds from extracts of bovine bone were compared with good meat flavor.
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