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Effect of Temperature on Sensory and Flavor Characteristics of Maillard Reaction Products Derived from

Bovine Bone Hydrolsate as Analyzed by GC-MS and Electronic Sensor
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Beijing 100068, China)

Abstract: The effect of different reaction temperatures on sensory quality and volatile flavor compounds of Maillard
reaction products (MRPs) derived from bovine bone hydrolysate was determined by gas chromatography-mass spectrometry
(GC-MS) and electronic nose. The results showed that MRPs generated at different temperatures exhibited high variability
in sensory quality and volatile flavor. The meat flavor produced at 105 “C had obvious advantages in the terms of flavor and
taste. In the meantime, it contained much more volatile flavor substances, which could reach 93.62% as detected by GC-
MS. In particular, pyrazine compounds as characteristic flavor components accounted for 8.19%. The contents of aldehydes
and ketones were higher as well. The meat flavor manufactured under this condition was dark brown, and had full bodied
fragrance and a lasting aftertaste. At the same time, electronic nose analysis revealed that products obtained at different
reaction temperatures had significant differences in volatile flavor composition.
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products obtained at different reaction temperatures
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Fig.2  PCA analysis (A) and LDA analysis (B) of Mailard reaction
products obtained at different reaction temperatures

FIFH HL T S A AR B S 53 7K b AN R i
XM T R RS 3 TPCARNILDA . PCA% #rh 15 3 PC1
AIPC2 1) DTk 2 BE O, W) 32 B R 4y AT LA B 4 b e Bl %2
s B2, mE2AF R, PCl. PC2IIJT E5THR 45
953.13%%1127.58%, PCl. PC2 s 5Tk % 980.71%,
AR 25 A A R 2 () G EE A X8, B0 AU o A
FE& E XA, U AR FE 25 A0 T IR B RS 1 3 B
i BENZES . E2BH R, LD, LD2MJ) %
TIHRZE 4 5 H87.77%H16.59%, LD1, LD2) M TTHkZ%E N
94.36%, JH110 CH AN LM B SR, Wi
BI110 C 5 HAMRE % Ll G S ES . Fik, KA
PCARILDAJ %, B IX 7 tHiXs Fhif B 564 R FE A7 LE
TEMNER, KRAFTSE.

3 8 ®

AN IR B 26 A N IR B AS 7R B VP . 3 R PR XU
YRR 55 T A R R 25 S, AT LI, K A Wk 25 455 £ X
R ST R R IR . BRE T4 IR, 105 CHMAT
P PV A 7 i RGBT AR G B, e R S 32
GC-MS/r i e IR, RN HN105 CHRAT, WkE
R PR VARG & B, 18$193.62%, HhAf
REAE UK B B 2B B . TR BPD BIAR S 2
w A ERETNNT, WRERSTEIZ RN &0 N EONE



XK 53D

E6mill=

2016, Vol.37, No.14 109

By BHI T BEORITRIL, ANFIREE A R A A
WEVEFER, NRA PSR T3 2 AR A
K, PRI, FRIRE, FIREK.

AT, S S i) % 2 66 10 SONLIRLBE A5 AN AL
AT T I8 1L 0 S L A S W KR it B EEAT 0 BT, B
PO T A SR B[R] I A4S B XUR B G 1 1A R
K, ARG B s et —E B S %,
REAMPHIZR O] pHAESE) Xof SR AR IR 5
Wi A5k — PR AL

SE MR

[1] HONG J H, JUNG D W, KIM Y S, et al. Impacts of glutathione
Maillard reaction products on sensory characteristics and consumer
acceptability of beef soup[J]. Journal of Food Science, 2010, 75(8):
427-434. DOI:10.1111/j.1750-3841.2010.01783 x.

[2] LINJT, LIU S C, HU C C, et al. Effects of roasting temperature and
duration on fatty acid composition, phenolic composition, Maillard
reaction degree and antioxidant attribute of almond (Prunus dulcis)
kernel[J]. Food Chemistry, 2016, 190: 520-528. DOI:10.1016/
j.foodchem.2015.06.004.

[3] KARANGWA E, LINDA V R, SHABBAR A, et al. Temperature
and cysteine addition effect on formation of sunflower hydrolysate
Maillard reaction products and corresponding influence on sensory
characteristics assessed by partial least square regression[J].
Food Research International, 2014, 57: 242-258. DOI:10.1016/
j.foodres.2014.01.030.

[4] JIANG Zhangmei, WANG Lizhe, CHE Hongxia, et al. Effects of
temperature and pH on angiotensin- [ -converting enzyme inhibitory
activity and physicochemical properties of bovine casein peptide
in aqueous Maillard reaction system[J]. LWT-Food Science and
Technology, 2014, 59: 35-42. DOI:10.1016/j.1wt.2014.06.013.

[5] AUREA J B T, DANIELE A L, GENI R S, et al. Influence of home
cooking conditions on Maillard reaction products in beef[J]. Food
Chemistry, 2016, 196: 161-169. DOI:10.1016/j.foodchem.2015.09.008.

[6] e, AR, Be/Nie, S5 R T 3G B MR- AHE S L 4 S S8
FEO AR R PE R R ALT]. & S R T, 2015, 41(3): 140-
143. DOI:10.13995/j.cnki.11-1802/t5.201503025.

[71  =ARR, Tk, FSORG & ANTENIRLE O s 8 - AR e b A
BB T sE )], A SR, 2014, 30(4): 211-219.

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]
(18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

Bty INGUT, BRIV, 55 SRR SR % A AR R R
AT HTI). A RN, 2012, 33(8): 199-202.

A, HE N, AR, L AR & L Z0]. TRt ST
K, 2013, 34(9): 54-56.

BRI RS ) 4 % Maillard 2 87 ] 72 4)- Alpha- — 3 3E 4k
EYIRIBEIED]. [ R, 2013.

SRS, pVeR, Trbess, 45, A= BEAR 1 h RO AL 43 (1 4 BS 4T
BRI FEI]. B L2, 2012, 33(6): 29-32.

RO, X222, LR, S5 AR R a2 B USRI 4 ).
DU A iR, 2010, 26(3): 306-310

L&, TIRT, B BT AT SN R £ S XU S5 P ]
PR FT, 2009, 23(12): 45-49.

RAJAMAKI T, ALAKOMI H L, RITCANEN T A, et al. Application
of an electronic nose for quality assessment of modified atmosphere
packaged poultry meat[J]. Food Control, 2006, 17: 5-13. DOI:10.1016/
j-foodcont.2004.08.002.

PETER S. Determination of polycyclic aromatic hydrocarbons in
smoked meat products and smoke flavouring food additives[J].
Jourmal of Chromatography B, 2002, 770: 3-18. DOI:10.1016/S0378-
4347(01)00438-8.

T3 . A R B AR L2 R A R R AR A SL A [D). L
Herifell K2, 2010.

TR . £r i KRS M. b v ol A, 2009.
BREWER M 8. Irradiation effects on meat flavor[J]. Meat Science,
2009, 81(1): 1-14.

N, Zepk, TRARNE, &5 9B 3R KRR £ LR S N )
FERANE R B A3 ELAEL A (9] 23 A 2741k, 2013, 32(6): 661-667.
DOI:10.3969/j.issn.1004-4957.2013.06.002

KILL. Fh 528 TR IR S A BT 1] 2 5 71 B AR 5G7 il (4 XUk EE 4R [ D).
BUML: W TR K2, 2010.

V. A EEARM]. AE5T A2 Tl AL, 2010: 116-193.
TREER, £, R T I SER SN AR R IR AR AR R HL X
BRI ] B R, 2011, 36(2): 248-252.

B . SR S AR R FR BT 5% A AR 1 4 [D]. bt b
HULRIREE, 2010.

VAROUJAN G A M, PEER H G. Components contributing to beef
flavor, volatile components produced by the reaction of 4-hydroxxy-
5-methyl-3(2H) furanone and its thio analog with hydrogen sulfide[J].
Food Science Technology, 2003, 9(1): 1-6.

LG, BB, SRIBE, 4. R A 677 K 1 (3 RR
W T A RAE D). £ dhBE2, 2015, 36(14): 81-86. DOI:10.7506/
spkx1002-6630-201514016.



