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Study on sensory quality differences of lamb skewers
prepared by different baking methods
WU Zeyi, LIU Wenying

Abstract The quality differences of lamb skewers prepared by different baking methods were ana-
Iyzed. The process of charcoal baking (charcoal) was taken as the control, and ohm heating (electric
baking pan, oven) and mid — infrared heating baking were selected to compare and analyze. The color
standard was used to quantify the color. The analysis system based on induction electrode was adopted to
analyze the main flavor and taste. The chromatography was adopted to quantitatively analyze the free ami-
no acid components and benzopyrene. The haking time of charcoal baking was longer, while the baking
time of electric baking pan was shorter. The values of brightness and redness showed a decreased trend
with the prolongation of baking time, but there was no significant change in yellow value. The 12 kinds of
prepared products could not be distinguished effectively from the main flavor, but they all had obvious taste
characteristics. The ohm heating method was adopted 1o bake the lamb skewers, and content of free amino
acids was higher. The benzopyrene was detected only in lamb skewers baked by charcoal. The mid - infra—
red heating baking and ohm heating baking had the potential to replace traditional charcoal baking, and the
results provided a reference for quality comparison and technological reform of lamb skewers.

Key words lamb kebabs; charcoal baking; color; main flavor differences; free amino acids;

taste; benzopyrene
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Table 1 Muttonkebabs baking time

INNIEN T It fe1

Fel 5,14 £0, 145

Beds o e 7.40 +0.10°
gL 815 +0.05

Lol 2,16 +0.01"

HEHi G 5.00+0.12
EOjEs 9,60 +0. 124

g 2,52 £0.03°

T AR i 4.60 0. 11°
i 6. 10 +0.08"

53 0.8420.11°

HLEEY R iES 2,10 0. 18"
pfL 3,12 +0.13"
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Table 2 Mutton kebabs color difference

mr T i
A PR 1 a b
EERE 4952506 11.5 23,73 18.21 22,427
ks P 45,92 £6.95% 8,59 22,09 16,87 =1.97¢
FPE 440101 £6,44% 753 =1.56°  17.22 +2. 83"
ERAE 5517 26,51 1165 £4.00° 18,81 2 527
PR PR 5201224499 768 21,56 18.05 +£1.62™

I 42,65 £4.62°  9.53 £ .67 18,85 2. 59"

EEPE 50048 £5.41" 10,46 £2.52 18,93 £ 1.41°"
PELA PR 46,75 £6.377% 9. 86 22,99 17,93 £2, 19"
FIE 44,89 £6.34% 0 13 «1.61"" 18,88 £3. 53
EFE 53,51 £4.66™" 10,04 £2.63" 1823 21 374
Ry o

48,46 £5.32° 7,80 2, 06™

54.65£7.37"  6.9321.82°  18.25 =155

19.63 2, 85"

A R IR R AT B B2 R p <0.05.
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Fig. 2 The flavor PCA and LDA of mutton skewers with

different roasting methods and degrees
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Table 3 Discrimination power of flavor of mutton skewers with different roasting methods and degrees

v B CiEIR) HEH By
T H
Vel plE EEIE BiE i EE BlE O ORIE E &
Eidls 0.824 0.239 0.878 0.931  0.982 0.996 0.862 0.969 0.990  0.990 0.762
L Y e 0.824 0.833 0.930 0.877 0.992  0.994  0.971  0.966 0.995  0.995  0.890
HE o 0.239 0.833 0.844 0.941  0.982 0.994 (0.899 0.977 (.990 0.988  0.838
fE 0.878  0.930  0.844 0.945 0,989  0.992  0.959 0,981 0,992  0.992 0.947
At i 0.931  0.877  0.941  0.945 0.979  0.994  0.840  0.986  0.988  0.990 0.788
M 0.982 0,992 0,982 0.989  0.979 0.866  0.980  0.984  0.992  0.839  0.976
BEHE 0 0.996  0.994 0,994 0.992  0.994  (.866 0.991  0.990 0.961 0.890  0.986
FEH e 0.862 0.971  0.899 0.959  0.840  0.989 (.99 0.974  0.996  0.997  0.889
R 0.969  0.966  0.977  0.981  0.986  0.984  0.990  0.974 0.990  0.988  0.983
FEE 0,990 0,995 0,990 0.992 0,988 0,992 0.961  0.996 0,990 0.968 0,987
Bk il 0,990 0,995 0,988 0.992  0.990 0.839 0.800 0.997  0.988 0,968 0. 985
#)f 0.762 0.890 0.838 0.947 0.788 0.976 0.986 0.889  0.983  0.987  0.985
T MR R UR BRI AT B A s T R IR B R RS X A (BB A S R AT R iR Ay
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3 ,ﬁ,ﬁ'ﬂ—?o £E N
AR EE R UL PC1 FI PC2 5 [m) bl 8 75 25 1 o -
L [ SUTRHR STy
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Fig. 3 Taste difference and linear dizeriminant analysis of flavar

of mutton skewers with different roasting methods and degrees
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Table 4 Taste difference of flavor of mutton skewers with ditferent roasting methods and degrees
mrral R Al (PN 1 [ S g i g AR LR ES

FEIME <3038 26,470 0,39 +0, 28% =017 20031 =0.01 £0.05 =T7.30 +0. 54 0,43 =0, 38" =330 £0.52% (.18 0,08
A PHE 42,00 £24, 19° 0,37 20, 32 =011 =0.41 =0.05 £0.02 =502 +1.00° 1.39 +0. 78" 046 £ 1,57 —0.11 21,625

R —0,27 +34, 770 1 41 20,259 0,00 =0.07 0,001 =0, D6 =704 1, 28% 2,58 0. 217 —0 100, 24% 0,49 20, 18"

FEFE 5,08 +12. 00 048 +0_31* =000 20,15 0,00 =00, 03 ~R.05 £0.45*% 1.26 +0.62° —0 12150 0 74 +1.00¢
HE HE 14,52 229,000 0,24 20,27k 0.09 £0.25 0.032 =0.06 -6, 31 +1.17% 0,38 =0, 22! 0,20 £0, 448 =0,07 £0, 584
i 4,88 £4. 220 0,26 0, 320k 0,53 0. 16 0,02 0, (0 -5 69 0, 28* 1. 74 £1). 46" 2,06 +1, 234 —0.69 x1. 03

FEFE 10,46 £2.577 0,11 =0, 25" 0,20+1.32 0,04 0,07 4,38 +6. 700 4. 06 1. 344 — 150 +£0.50% 057 £0.73M

ELA I 6,21 £3.94% —0.37 20,140 -0.2920. 14 0,01 0,05  -1.80=0.04* ~3.72:0.20° 0.76=0.81" 1,03 +0.27%
EHE =35 70 £4.99% 0,07 +0), 138 =0.20 20,47 =0.03 £0.06 -49.35 +0.31" —1.22 20,270 2,19 £0, 400 0,03 £0, 025

FEEE 14,09 0, 14700 0,00 =0, (20 0, ek £ 00, 06 0.0 =0, 01 ~5.30+12.740 - 1.24£1.740 —1.38 £0.67%  0.37 +0. 175
ELEEY U —DLe6 =1, 27 _0 01 20,02 0, () = 0. 06 0,00 =0, 02 15,74 =1.93" =144 £3.270 009 2] 61 0,45 20, 384
WHE —20,20 £13, 830 0,00 £0, 080 0,00 =003 0,00 =0, 01 -, B] +19. 640 2.3+ 160" 127 20,690 (0,07 20, 5650

ik A vt A R AT R SRR p <0.05.

SR R T PG BT ORI T . T
PA REF it » S T R 8 o A 1) 010 77 o LA B g 1

WA P AT R A LG TS 0 T JL e R

TR P AR 2 (p < 0..05) 35 b B A

R LI IR T e 8 1 o » 0 S 2 o o B A

W TR AR  T AR A R R Gl BT 3R R
2.5 FREEHEFNFERSHTESEEE D

A lei) 45 1 g AN ) B PS5 A s i o2 S 5 P 44 4

WHes.

=5 TR R E2E A B iS S 26 E o
Table 5 Free amino acid component of flavor of mutton skewers with different roasting methods and degrees
frhtimg - g
T H
A Asp NEAEThe  BUEE/Ser  HFEAE/Glu HEmcly  MWdEdi/ Al FEITE8 Cye SEAR Val
LRSIl 5,18 £0.27°  2,33+0.12°  29.69+1.53° 34.53 =1, 78" 18.8+0.97"" 130.38 £6.73" 1.12+0.06" 13,12 0. 68"
R 498 £0.32° 2,16 +0.14% 34,46 £2.227 32,11 22.07° 1938 +1.25" 147.53 29.49° 2,91 +0.19" 14,67 +0.94"
R 0.2+0.01% 2.3 20.04°  38.77+2.36° 49,21 £3.00° 22,89 +1.39 174.1 =£10.61" 4,51 =0.27% 15,33 +0.93"
SLAMREHE 0,05 £0.00" 91,31 £6.687 1117 20,827 23,08 £ 1.69" 26,58 £1.95" 116.04 £8.49™ 0.35+0.03" .81 20.64"
£ 4hchE 0,01 £0.00° 73,91 £7.72"  9.47 20.99° 20,88 £2 18" 25 51 +2.66" 113,23 +11.82" 0,38 +0.04* 9,14 £0,95"
LLAFENE 0,20 0,02 107.59 11,307 12.91 =1.36" 35.57 £3.74" 35,93 £3.77% 42,67 £14.98% 174 +0.18° 12,00 =1.26"
BOEEREA 426 20.00" 2,53 +0.00° 39.58 20,037 350,03 15,49 +£0.02" 15348 0. 14" 1.81 =0.00° 1324 +0.017
W 4,95 £0.25° 2,73 +0.14% 352621780 40,04 £2.02° 1911 £0.96" 151,01 £7.61° 1.54 0,08" 12,22 +0.62"
ot T 7.4 +0.06° 3.3 20.02° 42,44 £0.32° 43,84 £0.33" 21,71 20, 16" 19918 =1.49% 3,750.03% 14,820,101
AR 0.20 20 83,13 +0.17° 10,38 £0.02° 2138 0. 04" 32,95 +0.07" 129.8 20,27 0.59 =0.00" 11.18 002"
WEERIE 0018 20,017 86,25 2,57 10,78 20,317 18,1 £0.52° 34,2 +0.99% 127,76 £3.70° 0,47 £0,01°" 10,76 +0.31°
PR HLAE 6.34 0047 511 £0.03° 47,650,315 45,02 £0.20" 20,97 £0. 14 4.0520.03" 16.000.10°  5.89 +0.04"
SR AR LA RS ER. p<0.05.
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Table 5 Free amino acid component of flavor of mutton skewers with different roasting methods and degrees (continued Table 1)

ﬁ"h{;.l'mg * g_]

T
! W Met  SPIEGRE e FEWEE/Lew  BEGRE/Tyr  HNERE/Phe  EIGIRE/Lys GBI RYRIAR/Ang
HEHIFEIE 664 £0.34% 6,46 £0.33" 16,97 £0.88° 5,25 £0.27° 16.97 +0.88% 1.8 009" 42520227 16.47 +0.85"
FEHITE  5.4220.35° 706 £0.45% 17.27 1,117 6.6£0.427  17.96£1.165 1.73 £0.11™  3.71 £0.24° 22,79 +1.47"
HEHIT 6,370,390 739 £0045% 1745 :1.06° 7.1 x0.43% 17.56=1.07"g 2,13 =0.13%  5.89:0.36"  25.1+1.53"
FIAREERE 3058 £0.26" 4,18 £0.31"  12£0.88" 2,51 20018 12,440,917 1,29 £0.09°  1.97 £0.14% 13,37 £0.08"
FLARE 304 20,32 40170040 1115 +1.06" 2,21 £0.23* 5,16 20054 1,26 0013 1.82+0.19° 14,62 £1.53
AR 4.2620.45° 57120067 1383 :1.45" 47320507 12,75 21,347 .54 20016 1.92£0.20° 20,46 £2.15°
WHERIE 6,95 £0,010% 6,520,017 16,61 £0,01° 4,89 £0,00% 17,51 £0,02% 2,01 +0.00% 2,26 +0.00" 18,8 £0.02°
ST 4.82+0,24" 5.62+0.28° 13,96 +£0.70" 5,14 £0.26" 16,42 20,837 1,59 £0.08" 5,01 +£0.25° 20,27 £1.02°
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mutton skewers with different roasting methods

and degrees (continued Table 2)
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Table 6 Benzo pyrene content of flavor of mutton

skewers with different roasting methods and degrees
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TR ) I (R 5. 14 £ 0. 14s, P 7. 40 =
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