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Optimization of Color Protection Technology and Analysis of Volatile Flavor Components in Garlic Paste
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Abstract: Objective The color protection technology of garlic paste was optimized, and the flavor components of garlic
paste were explored. Methods Using the method of single factor experiment combined with response surface optimization
experiment, taking blanching temperature and time, and the addition amount of citric acid, calcium chloride and sodium
metabisulfite as factors, the effects of these factors on the sensory properties and browning degree of garlic paste were
compared, so as to determine the optimum amount of garlic paste color protectant and the optimum temperature and time
for blanching. The composition and difference of volatile flavor components in garlic paste with and without color-retaining
agent were analyzed by GC-MS technology. Results The optimal process conditions for inhibiting the browning of garlic
paste were as follows: the addition of citric acid was 6. 0%o, the addition of calcium chloride was 0. 8%o, the addition of
sodium metabisulfite was 1. 7%o, and the blanching temperature and time were 85 “C and 3 min. Under this process
condition, the garlic paste is white, the garlic fragrance is strong, the crispness is moderate, and the fluidity is good. A
total of 34 volatile components were defected in garlic paste, including 2 hydrocarbons, 1 alcohol, 1 acid, 2 ketones, 8
aldehydes, 14 thioethers, and 6 other compounds. Among them, thioethers are the main volatile flavor component of

garlic paste. Conclusion The garlic paste treated with the best color protection process can maintain good color and luster
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Thioether compounds are of great significance to the formation of the characteristic flavor of garlic paste, and the volatile
color retention agent; response surface;
ik
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for a certain period of time, and has a strong garlic flavor, moderate brittleness, and a good color protection effect.
flavor components in garlic paste with and without color retention agent are different.
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Table 1 Garlic sensory score
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Table 2 Levels of single factor experiments
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Table 3 Factors and levels of the response surface experiments
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Fig. 1 Effects of blanching temperatures on the color change

time and garlic flavor intensity of garlic paste
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Fig.2 Browning of garlic paste after one day at room

temperature under different blanching conditions
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Table 4 Effects of blanching temperatures and times on the

color and crispness of garlic paste
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Fig.3 Effect of citric acid addition on browning of garlic paste
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Fig.4 Effect of calcium chloride addition on browning

of garlic paste
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Fig. 5 Effect of sodium metabisulfite addition on browning

of garlic paste
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Table 5 Experimental design and results for response

surface optimization experiment

Bo& B HAL
EI5
A B c (V)

1 -1 -1 0 0.454 1
2 1 -1 0 0.454 2
3 -1 1 0 0.457 1
4 1 1 0 0.464 1
5 -1 0 -1 0.459 0
6 1 0 -1 0.456 0
7 -1 0 1 0.503 0
8 1 0 1 0.509 4
9 0 -1 -1 0.461 6
10 0 1 -1 0.467 9
11 0 -1 1 0.5125
12 0 1 1 0.514 3
13 0 0 0 0.4325
14 0 0 0 0.430 2
15 0 0 0 0.431 1
16 0 0 0 0.432 0
17 0 0 0 0.433 4
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Table 6 Regression equation analysis of variance

FERR FrAe BEE HF F A& PAiL RFEM
BEA 0.014 9 1.55x107 1013.05 <0.0001 =
A 1.38x10° 1 1.38x10° 9.00 0.0200 s
B 5.51x10° 1 551x10° 3598  0.0005 s
C  474x107° 1 4.74x107 3092.88 <0.0001 =+
AB 1.19x10° 1 1.19x10° 7.77  0.0270 *
AC  2.21x107° 1 2.21x10° 1442 0.0067
BC 5.06x10° 1 506x10° 3.30 0.1119
A* 3.53x107 1 3.53x107* 230.34 <0.0001
B*  1.13x10° 1 1.13x107° 737.37 <0.0001
C* 7.03x10° 1 7.03x107 4587.20 <0.000 1 s
#EZ 1.07x10° 7 1.53x10°
AIR 4.59x10° 3 1.53x10°° 1 0.4794 RBH
iz £ 6.13x10° 4 1.53x10°°

BE 0014 16
R*=0.99 2,R,,*=0.998 2,C. V. =0.27%
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Fig. 6 Response surface and contour diagrams
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Table 7 Volatile flavor components and relative contents in garlic paste

A e/ %
% 5 L4 AR 3 X4 AR
=gl 4L 284
E+ =k Dodecane — 1.78
J2 %
IE+ it Tetradecane 0.20 0.89
LEE S 47 KA B W -3-B% 4-Hepten-3-ol, 4-methyl- 0.23
B % o%:3 Acetic acid 0.64 —
4-7 35 -2-T BR 4-Hydroxy-2-butanone 0.19 —
LEES
3-#A-2-TH Acetoin 0.42 —
2-T T M EE 2-Butenal, 2-ethyl- 0.10 —
-k 0T Mk 2-Butenal, 2-methyl- 5.64 1.85
R -4 e Wi B 4-Heptenal 0.18 —
E R4S Benzaldehyde 0.76 1.42
Bk
oS Benzeneacetaldehyde — 0.53
SR Butanal, 3-methyl- 0.09 —
B Hexanal 0.11 2.10
e Nonanal — 0.36
1-Allyl-3-propyltrisulfane 1-Allyl-3-propyltrisulfane 0.47 0.12
2-Vinyl-4H-1, 3-dithiine 2-Vinyl-4H-1, 3-dithiine 16. 09 0.89
3H-1, 2-Dithiole 3H-1, 2-Dithiole 1.95 4.86
3-THH-5 M- 1,2 -3 T IRAREE 3-Vinyl-1, 2-dithiacyclohex-5-ene 6.47 11.40
4H-1, 2, 3-Trithiine 4H-1, 2, 3-Trithiine 0.38 1.56
M AR ALEE Diallyl disulphide 21.85 57.44
=¥ R BB Diallyl sulfide 0.26 2.81
Bk 2
a2 Y 7 Dimethyl trisulfide 0.84 —
W20 R R mLEE Disulfide, methyl 2-propenyl 2.43 5.72
Hexanethioic acid, S-propyl ester Hexanethioic acid, S-propyl ester — 0.14
Hr AR R AR Sulfide, allyl methyl — 0.18
M A W AR Tetrasulfide, di-2-propenyl 0.56 —
WAk 205 o A = B Trisulfide, methyl 2-propenyl 9.55 1.40
=W R = ALEE Trisulfide, di-2-propenyl 29.30 0.83
2-iE X vkl Furan, 2-pentyl- — 0.93
1-2R & K -3-FLBR 1-Cyclohexene-3-thione — 0. 88
3-W A 2wEwmE 3-Methyl-2-thiophenecarboxaldehyde — 0.14
H Ao N
5- K vgeg bz 5-Methyl-1, 2, 3, 4-tetrathiane 1.17 2.60
2-Z K A ey Thiophene, 2-ethenyl- — 0.85
3, 4- = ok wy Thiophene, 3, 4-dimethyl- 0.15 0.35

E.EOE—REYP EFN A N0 & RAAY EF BT LR,
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