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Effect of Garlic Powder on Duck Luncheon Meat Quality

OUYANG Can"?, BAI Chenyu?, GU Zepeng’, ZENG Zhen’, LIU Yuntao>"

(1.College of Culinary Science, Sichuan Tourism University, Chengdu 610100, China;
2.College of Food Science, Sichuan Agricultural University, Yaan 625014, China)

Abstract: In order to study the effect of garlic powder on the quality of duck luncheon meat and obtain the best quality
products. 0%, 2%, 4%, 6% or 8% garlic powder was added into the production of luncheon meat. The quality of duck
luncheon meat were measured by electronic nose, texture instrument, color difference analyzer and LF-NMR. Meanwhile,
fuzzy mathematics sensory evaluation was used to comprehensively analyze the quality of duck luncheon meat. The results
showed that there was a significant difference in the odor between duck luncheon meat with and without garlic powder
added. With the increase of garlic powder addition, the various texture indicators and the L" of duck luncheon meat showed
a trend of first increasing and then decreasing, specially all indicators reached their peak when the amount of garlic powder
added was 4%. At the same time, the " of luncheon meat color decreased, while b” significantly increased overall (P<0.05).
In addition, the content of non flowing water in luncheon meat showed a trend of first increasing and then decreasing, and
reached the peak when the amount of garlic powder added was 6%. Garlic powder had a certain impact on the water
distribution of luncheon meat. Based on fuzzy mathematics sensory evaluation results, the best addition of garlic powder
was 4%. In conclusion, adding 4% garlic powder can improve the texture characteristics and flavor quality of duck

luncheon meat, and improve the nutritional and economic value of luncheon meat.

Key words: garlic powder; duck; luncheon meat; LF-NMR
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Table 1

Sensory evaluation standard for garlic duck luncheon meat
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Fig.1 PCA of the smell of garlic flavor duck luncheon meat
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Table 2  Effect of garlic powder addition on texture of duck luncheon meat

PRI (%) R (g) M JEFPE(g) MR (g) ml 52 1
0 572.438+48.295¢ 0.791+0.014° 408.852+30.603° 323.694+27.254° 0.345+0.004°
2 674.536+44.168> 0.825+0.020" 483.572433.791° 398.878+27.158° 0.346=0.006"
4 965.658+39.750° 0.843+0.005" 647.144+17.018" 545.867+16.638" 0.367:£0.003"
6 878.814+61.519° 0.809:0.006" 642.177+42.314 519.450+32.638" 0.379+0.011°
8 741.082+65.177° 0.792+0.008° 550.730+38.127° 436.701+34.507° 0.316£0.014°

T AN R ING SRR SER A SR 2 ) 25 5 ik 3, P<0.05.
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Fig.3 Effect of garlic powder addition on color of duck

luncheon meat
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Table 3 Importance of each factor of duck luncheon meat
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Table 5 Comprehensive scores of sensory evaluation of duck
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RS LERAS Sy
1 67.68
2 82.32
3 88.32
4 87.50
5 79.84
i\
3 gn 'lﬁ

ASSCLING P4 I R BFgE X &, 43 il A 5 b
TR (0% 2% 4% 6% Fll 8% ) MU P4 1A,
FEXTIX 5 PR A R A AR . BRI JBE
VE AT TS R 74307 S5, Bk i
i 5 AR Ay B RS R ZH 7 i 7 AU 22 0k
BIFRk e, A R RO RS | SvE | A . I Ak
FIHEEFE PR 2 B SE ETHSREARAES, Haspisim
HOH 4% ), 25 BAGFE PR A B2 T e, X S
BN INERASY T R BEAAS 2 1 B IR 2544 BN e AT A (el
IRGTIRBIE FREA G, AN, BSIEsts vl S R
HYOE, S5 a5 AR EE, B nss iy BY TS A A4F 4 A Y
LA ETHE T RERES, T o BEAIR. ™R Ay
e TEECE PP, Fm B InaE S 4% IS RS Y
PR RS2 57, TS AR Mo R . R, 25
GATHTASH, BSINEEAY AT LAY PR A2 TR ) o JB,
By 4% IR I .

© The Author(s) 2024. This is an Open Access article

distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

<62 - £ Tl B4

2024 4 6 A

SEHE
[1] LIY X, ZHOU C Y, HE J, et al. Combining e-beam irradia-
tion and modified atmosphere packaging as a preservation strategy
to improve physicochemical and microbiological properties of
sauced duck product[J] Food Control, 2022, 136: 108889.
[2] Z#k, F4, 5 Th, 5 AR A R 5o THARIKE SR
A5 LI, w3k S R 4R, 2016(4): 27-29. [ WANG L, LI X,
LU X S, et al. Research on the current situation and countermea-
sures of processing technology for leisure duck meat products[J].
Journal of Sichuan Tourism University, 2016(4): 27-29. ]
[3] skat. Adpir XA A RE AT OEE QBT KR aGAF
7 [D]. #8M . # d Rk X %, 2014. [ ZHANG L. Study on the
shelf of vacuum packing sauce red-stewed duck gizzards by cooling
method and secondary sterilization[D]. Zhengzhou: Henan Agricul-
tural University, 2014. ]
[4] WEITT, DANG Y L, CAO J X, et al. Different duck prod-
ucts protein on rat physiology and gut microbiota[J]. Journal of Pro-
teomics, 2019, 206: 103436.
[5] WANGDY,ZHUY Z, XU W M. Composition of intramus-
cular phospholipids and free fatty acids in three kinds of traditional
Chinese duck meat products [J]. Poultry Science, 2009, 88(1):221—
226.
[6] BISWAS S, BANERJEE R, BHATTACHARYYA D, et al.
Technological investigation into duck meat and its products-a poten-
tial alternative to chicken[J]. World’s Poultry Science Journal, 2019,
75(4): 609-620.
[7] CAI1ZD,RUAN Y F, HE J, et al. Effects of microbial fermen-
tation on the flavor of cured duck legs[J]. Poultry Science, 2020,
2020(9): 4642-4652.
[8] Bt RredThma admuzhatJ]. FERMS B,
2010(9): 75-77. [ KANG Y. The nutritional components and hea-
Ith functions of garlic[J]. Chinese Food and Nutrition, 2010(9):
75-77. ]
[9] NURWANTORO V P, BINTORO A M, LEGOWO A, et al.
Garlic antioxidant (A4llium sativum L.) to prevent meat rancidity [J].
Procedia Food Science, 2015(3): 137—-141.
[10] SALLAM K I, ISHIOROSHI M, SAMEJIMA K. Antioxi-
dant and antimicrobial effects of garlic in chicken sausage[J]. LWT-
Food Science and Technology, 2004, 37(8): 849—-855.
[ 11 ] BEATA I. HPLC-fluorescence analysis of polycyclic aromat-
ic hydrocarbons (PAHs) in pork meat and its gravy fried without
additives and in the presence of onion and garlic[J]. Food Chem-
istry, 2011, 126(3): 1344-1353.
[ 12 ] HOLDEN J M, WILLIAMS J R, ROSELAND J M, et al. Nu-
trient content of luncheon meats with emphasis on sodium[J]. Jour-
nal of the Academy of Nutrition and Dietetics, 2012, 112(9): A43.
[ 13 ] SOPHIE G, THOMS V H, ELS V, et al. Commercial lun-
cheon meat products and their in vitro gastrointestinal digests con-
tain more protein carbonyl compounds but less lipid oxidation prod-
ucts compared to fresh pork[J]. Food Research International, 2020,
136: 109585.
[14] Wk, hRW, TE, . BHmUE SR & BBFRE 8 NHE
KB TEMANT]. Aodals KBTI, 2019, 45(18): 202-208. [ YANG
S, TU Z C, WANG H, et al. Preparation and process optimization of
high calcium lunch fish meat canned with ultrafine grass carp[J].
The Food and Fermentation Industry, 2019, 45(18): 202—208. |
[15] MAI AM, GEHAN M K, DALIA A Z, et al. Impact of me-
chanically recovered poultry meat (MRPM) on proximate analysis

and mineral profile of traditional Egyptian luncheon[J]. Journal of
Radiation Research and Applied Sciences, 2023, 16(1): 100521.
[16] BYF, FRK, Kid, 5. A TEBHF PN B NAE
IR RO TR T2 U] S R EF K FF R, 2021, 41(2):
131-138. [ DUAN S Q, JI H W, ZHANG D, et al. Optimization of
vacuum microwave drying process for Litopenaeus vannamei based
on fuzzy mathematics evaluation method[J]. Journal of Guangdong
Ocean University, 2021, 41(2): 131-138. ]
(171 4%, 2 84F, T EX. BEHEF 0 5 & kR AL AR B -
v Be oy [J]. & 9 T A3, 2019, 40(10): 194-200. [ XU B,
GONG S X, WANG Z W. Fuzzy evaluation response surface
methodology for optimizing sugar free tomorrow leaf cookie formu-
1a[J]. Food Industry Technology, 2019, 40(10): 194-200. ]
(18] #pju. BB F o TH ¥ TR E T Lt st [1].
P EH ek &k, 2021, 46(2): 102-104. [ YANG X. Study on the im-
provement of pickle technology of dried radish sauce based on fuzzy
mathematical analysis[J]. Chinese Seasoning, 2021, 46(2): 102~
104. ]
[19] &M RE L, AARE, F AT LTRERMBFALE
R SRR R ] &8 5 & B Tk, 2020, 46(18): 219-225.
[ MENG Z Q, ZHAO G M, ZHU C Z, et al. Quality evaluation
method of smoked beef based on electronic nose and fuzzy mathe-
matics [J]. The Food and Fermentation Industry, 2020, 46(18): 219~
225. ]
[20] R&, REE, KD, . BSR4 E0n 2@ B HACK
BEAZ A SL 2 [T]. & e AL, 2020, 45(8): 98—106. [ ZHAO J,
CHEN X J, ZHANG J, et al. Fuzzy mathematics evaluation com-
bined with response surface methodology to optimize the fermenta-
tion process of walnut milk[J]. Food Technology, 2020, 45(8): 98—
106. ]
[21] F#&m. AsReAmS R A4 A e a4 (D] A% vl Lk
X 4,2013. [ LU M L. Development of pickled pepper flavor duck
lunch meat[D]. Ya'an: Sichuan Agricultural University. ]
[22] TH#L, aR®, BEM, 5. REHRA0F 58 K B RH
Hr M A Rk & R 69 % vh [J]. w N R Ok K % SR, 2022, 40(3):
449-457,464. [ DING J Q, BAI C Y, GU Z P, et al. Effect of tea
powder addition on texture characteristics and flavor quality of pre-
served duck meat[J]. Journal of Sichuan Agricultural University,
2022,40(3): 449-457,464. ]
(23] Sadds, A B4, 0 F s, R TRME T IR TR R R AP
AR AT by B ¥,2018(24): 118-124. [JIA HX,
ZHOU X H, LIU S C. Optimization of the production process of mu-
shroom meat floss based on fuzzy mathematics comprehensive eval-
uation method[J]. Northern Horticulture, 2018(24): 118—124. |
[24] PEE, AWK, AFA IR LR, F AL NEHE
B VL W PR A B AR AL R4 [T, F B kg, 2021, 40(1): 87-92.
[ YANHM, XU Y L, YILIXIATI A, et al. Optimization and fuzzy
mathematical evaluation of the proportion of fermented horse meat
sausage strains[J]. China Brewing, 2021, 40(1): 87-92. ]
[25] BER, HakAd, Kok, 5. A THEBM S E R0 EA R
P AR 09 HE 5 (7], F Bifvk &, 2018, 43(6): 49-52. [ CUI
Z K, Bl J C, ZHU L, et al. Research on the development of spicy
pork sauce based on fuzzy mathematics comprehensive evaluation
method [J]. Chinese Seasoning, 2018, 43(6): 49-52. ]
[26 ] SEUNGJU L, YOUNGAN K. Study on fuzzy reasoning ap-
plication for sensory evaluation of sausages[J]. Food Control, 2007,
18(7): 811-816.
[27 ] wHwrdk. ik 28 Ry B9 AR AR o 49 & L% v R T A 4 1
Fa e, F o Bk e ml H R AF R [D]. A4 vl Rk Xk %, 2015.


https://doi.org/10.3969/j.issn.1008-5432.2016.04.006
https://doi.org/10.3969/j.issn.1008-5432.2016.04.006
https://doi.org/10.3382/ps.2008-00205
https://doi.org/10.1017/S004393391900062X
https://doi.org/10.1017/S004393391900062X
https://doi.org/10.1017/S004393391900062X
https://doi.org/10.3969/j.issn.1006-9577.2010.09.022
https://doi.org/10.3969/j.issn.1006-9577.2010.09.022
https://doi.org/10.1016/j.lwt.2004.04.001
https://doi.org/10.1016/j.lwt.2004.04.001
https://doi.org/10.1016/j.lwt.2004.04.001
https://doi.org/10.1016/j.foodchem.2010.11.097
https://doi.org/10.1016/j.foodchem.2010.11.097
https://doi.org/10.1016/j.foodchem.2010.11.097
https://doi.org/10.1016/j.foodres.2020.109585
https://doi.org/10.1016/j.jrras.2022.100521
https://doi.org/10.1016/j.jrras.2022.100521
https://doi.org/10.3969/j.issn.1673-9159.2021.02.018
https://doi.org/10.3969/j.issn.1673-9159.2021.02.018
https://doi.org/10.3969/j.issn.1673-9159.2021.02.018
https://doi.org/10.3969/j.issn.1000-9973.2021.02.021
https://doi.org/10.3969/j.issn.1000-9973.2021.02.021
https://doi.org/10.1016/j.foodcont.2006.04.004

455 % 11

BRBEANL , 2: Xl e PAI2F44 PR it B RS £ 63 -

[ YE X Y. The effect of fried chicken breast meat on the quality of
palm oil and the research of rapid detection technology based on di-
electric properties and electronic nose[D]. Yaan: Sichuan Agricul-
tural University, 2015. ]

[28] LIR X, XIN Z Y, LEI L, et al. A novel method for qualita-
tive analysis of edible oil oxidation using an electronic nose[J].
Food Chemistry, 2016(202): 229-235.

[29] FH#T. MARASFHN I LLRL SR EAHARL
[D]. 4% v R X, 2018. [ LI'Y W Y. Research on the pro-
cessing technology and quality changes of pre conditioned cold fresh
steak[D]. Ya'an: Sichuan Agricultural University, 2018. ]

[30] Bikif. RarZ AT AR PH 2RI, P EAR S,
2007(4): 69—71. [ CHEN Y Q. The application of allicin in cook-
ing seasoning [J]. Chinese Seasoning, 2007(4): 69-71. ]

[31] WRifsk, 80, 30, . 8 KA 5 M ar i 8 A Rk R
49 3 v 5 A7 [T, # 4w 4L T, 2018, 35(8): 1355-1362. [ CHEN H
T, LI M, SUN J, et al. Comparative analysis of volatile flavor com-
pounds in fresh garlic and fried garlic oil[J]. Fine Chemicals, 2018,
35(8): 1355-1362. ]

[32] Fak, %, Wt &, F. AT GA-BP W ZE MM 3:5A
R A & T 2 ARG [T]. F B R S 4R, 2020, 20(10): 150-159.

[ LIK X, ZHAN P, TIAN H L, et al. Optimization of garlic season-
ing powder preparation process based on GA-BP neural network [J].
Journal of Chinese Food Science and Technology, 2020, 20(10):
150-159. ]

[33] % &4 RIFRALBES W L LRACKIE:H SR AF R [D].
R, REMHKF,2021. [ LIU X L. Optimization of garlic flavor
fermented sausage technology and research on storage quality [D].
Tianjin: Tianjin University of Science and Technology, 2021. ]

[ 34 ] HAMED G O, AFSHIN J, MOHAMMAD R S A, et al. Me-
chanical attributes, colloidal interactions, and microstructure of meat

batter influenced by flaxseed flour and tomato powder[J]. Meat Sci-

ence, 2022, 187: 108750.
[35] iy, 33, BER, F. a0 R ExI 8N LR QBRI
Frr ey em [J]. & e 5, 2013,34(17): 15-18. [LIJ G, LI Z,
JIANG A M, et al. Effect of garlic powder addition on the character-
istics of pork salt soluble protein gel[J]. Food Science, 2013,
34(17): 15-18. ]
[36] Ak, HER, IE, F o AEFHTFR RS
A FRAU G a1, AR, 2009(10): 39-43. [ ZHOU
Q, JIANG A M, GUO S G, et al. Effects of four commonly used
spice on heat induced gel properties of beef salt soluble protein[J].
Meat Research, 2009(10): 39-43. ]
[37] ZA, B BEEF, F. B R AR R A T3R8
HAE 4 1 de oy AF 2 (0D, B R vk 5, 2022, 47(7): 163-166.
[ WANG L, FENG F, HOU Z Y, et al. Optimization of the formula
of low salt Grifola frondosa garlic mash braised pepper yak meat
paste by mix design[J]. Chinese Condiments, 2022,47(7): 163—
166. ]
[38] Zrk, 73, Lm%, 5. #1 A LF-NMR #F 524 Pk ok
Tt Az ¥ Ko A Ao A R ALT]. R SeAHL, 2013, 38(1): 145~
149. [LIX, SUS S, MA L Z, et al. Using LF-NMR to study the
changes in water migration and distribution during microwave dry-
ing of beef grains [J]. Food Technology, 2013, 38(1): 145-149. ]
[39] 3K, 44, 3ok, . £ G sPir s Bk oF A 3F B 0Y
BIAFELT]. IR A SR, 2022, 38(7): 232-239,344. [ ZHANG
B, LI D M, GUO X, et al. Gel properties of compound shrimp suri-
mi of Penaeus vannamei and Antarctic krill[J]. Modern Food Tech-
nology, 2022, 38(7): 232—239,344. ]
[40] #A#, TR, GRS, F O LHHRIEHH A ISR
How (0], A bRk X & 4R, 2021, 52(6): 56-62. [ YANG Y J,
DING J Q, BAI C Y, et al. Effect of Chinese yam powder addition
on the quality of pork balls[J]. Journal of Northeast Agricultural
University, 2021, 52(6): 56—62. ]


https://doi.org/10.1016/j.meatsci.2022.108750
https://doi.org/10.1016/j.meatsci.2022.108750
https://doi.org/10.1016/j.meatsci.2022.108750
https://doi.org/10.7506/spkx1002-6630-201317004
https://doi.org/10.7506/spkx1002-6630-201317004

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 蒜香鸭肉午餐肉的制作
	1.2.2 电子鼻测定
	1.2.3 质构检测
	1.2.4 色差检测
	1.2.5 LF-NMR弛豫时间测定
	1.2.6 感官评价
	1.2.7 模糊数学感官评价
	1.2.7.1 建立因素集
	1.2.7.2 建立评语集
	1.2.7.3 建立权重集
	1.2.7.4 建立模糊关系矩阵和模糊变换
	1.2.7.5 建立模糊关系综合评判集


	1.3 数据处理

	2 结果与分析
	2.1 电子鼻分析
	2.1.1 蒜香鸭肉午餐肉电子鼻主成分分析
	2.1.2 蒜香鸭肉午餐肉判别因子分析

	2.2 质构分析
	2.3 色差分析
	2.4 低场核磁分析
	2.5 模糊数学感官评价

	3 结论
	参考文献

