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Abstract: With the growing demand for a natural deodorizer, ginger, garlic and coriander extracts were proposed to remove
the fishy smell of tilapia fillets. The effects of different concentrations of ginger, garlic and coriander extracts on the fishy
smell value, fat oxidation and total bacterial count of tilapia fillet were studied by single factor experiments. Then the

proportion of the three extracts was optimized by response surface test. The results showed that ginger, garlic and coriander
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extracts at concentrations of 6~8 g/L could effectively reduce the fishy smell value of fresh tilapia fillets and inhibit the

production of fishy smell during cold storage. All of the three extracts could significantly inhibit the increase of thiobarbital

acid value at concentrations of 8 g/L and the garlic extract had better inhibition effect. Ginger, garlic and coriander extracts

could effectively reduce the total bacterial count of tilapia fillets during cold storage at concentrations of 8, 8, 10 g/L

respectively. The antibacterial effect of garlic extract was better than the other extracts. The optimum compound

concentrations of the three extracts to remove the fishy smell were as follow: 8.9 g/L of ginger extract, 7.5 g/L of garlic

extract and 5.8 g/L of coriander extract. The fishy smell value of fresh tilapia fillet was 0.42 in this optimum formula. The

compound combination of ginger, garlic and coriander extracts had a better effect on removing fishy smell of tilapia fillet.

Key words: tilapia fillet; deodorization; response surface optimization; fishy smell value; fat oxidation; total bacterial count
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Table 3 Design and results of response surface experiment

- AZRRIK  BifelURk  CASRPEIRIR

RS ) (gL) (gu) YR
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3 -1 1 0 0.642
4 1 1 0 0.461
5 -1 0 -1 1.037
6 1 0 -1 0.829
7 -1 0 1 0.948
8 1 0 1 0.713
9 0 -1 ! 1.328
10 0 1 -1 0.597
11 0 ! 1 1.267
12 0 1 1 0.535
13 0 0 0 0.573
14 0 0 0 0.561
15 0 0 0 0.566
16 0 0 0 0.558
17 0 0 0 0.579
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Table 4 Analysis of variance results of the regression model
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BC 2.5x107 1 25x107 0.0006 0.9806
A? 0.1089 1 0.1089 277.13 <0.0001  **
B? 0.1871 1 0.1871 47627 <0.0001  **
(o 0.0993 1 0.0993 25270 <0.0001  **
B2z 0.0027 7 0.0004
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Fig.4 Effect of the interaction of various factors on the
evaluation of fishy of tilapia fillets

;0. 2 B0 S AHION; b, S BRSSO c.
SRR A SR OB
FHP, R E T R I R Z R 22 AR
RN, PSR 2R 22 BAE T i 25 i S5 i A RDE , 32
HAE RS I A i Lia T REPY . miE 4 7T LU
Y, ZEPRIBOR S PR IO S EAE X 22 AR £ PRI B
ML o HRR PR IO AR B [T E AR, BEAS 2242
IR AN i B BE it R PR RAELZE TR S, 7R 9 g/L /2
A7 3 B I AR, =2 ) Bl A e BE 1 R BE (B AR B AN
K, BEHAHETE 9 g/L KA_EXHIRBRAE A AR AN A
2.4.4 FEAVEAL I IGUE  AREIRAE T = Fh e O
AR T 255, 255 SEBRIE O, fe 2 e —Fh P HOR
AOHRIE Ny PRI 8.9 g/L UK 7.5 g/L. F3¢
PRI 5.8 g/L, TR SAF T OpT i i 0 27 HE £ 5 IR R
(R TIIIE R 0.40, TEMGORALIRAE R 34T T =R 56
TES:, SEERS 29 B HE (7 JRR(E N 0.42+0.08, 55
TEZE R 5 PR TR EAREUT, D6 R0 L AR A 5 51
BRSO 4T
3 iR

B AR T 2222 | . TR O AL RS, iR
IRIGA 1S3 35 e, Yol 5 d Jm, ARXS T 5 R4k
B AR, PR R (P<0.05) o AP HRIBR
(8~10 g/L) AbFL W HE£a /5 6 W 25 1 il TBARS &
DIV B S 1 (P<0.05) , DT U2 IR R 42 o 1) 7=
Ao JE e N TG AR 3 19 = AP O S A I Y
T Ay 2P 8.9 g/L B 7.5 g/L. ikt
B 5.8 g/Lo TEMCAAT ot iy B HE o Rl
Sy 0.42, BeW] W IHER 2 AE A R IR R, 1 i Ble
I7 A PRt R RESP R IRR ) B A0 7 A, e R
BRI A

S 3Lk

(1] RFRELSZEH R, FEELGFEIM] LT F
A Ak b pe A, 2021: 24-25. [ Fisheries and Fisheries Administra-
tion of the Ministry of Agriculture. China fisheries statistical yearbook
[M]. Beijing: China Agricultural Publishing House, 2021: 24-25 ]
[2] Z#, &7, R4, F. &8 R = A AUH 2RI H565F
MR 25 KB T 1, 2019, 45(24):254-261. [ WU J,



544 % 5 16 1) OOV, A R WSOKSERON B AR RN SBERC T L - 209 -

HUANG H, LI L H, et al. Review on the formation and regulation of
the fishy odor in fish products[J]. Food and Fermentation Indus-
tries, 2019, 45(24): 254-261. |
[3] R, Bt AMRE, & £ ZAHB ISR T XGUTHEL
WA 3 & TACT]. £ b R B Tk, 2021,47(24): 164-172.
[ ZHAO P, CHEN X H, LIU J X, et al. Dynamic changes of
volatile organic compounds in giant salamander (Andrias davidi-
auns) liver during ginger /cooking wine deodorization[J]. Food and
Fermentation Industries, 2021, 47(24): 164—172. |
(4] HOWGATE P. Tainting of farmed fish by geosmin and 2-
methyl-iso-borneol: A review of sensory aspects and of uptake/depu-
ration[J]. Aquaculture, 2004, 234(1): 155—181.
[5] Fak, s, 255, 4. & XMEAY R ABLIZH A L
B[], &8 T kA3, 2019, 40(8):285-291. [LUQ, LIUJ Y,
LIU F F, et al. Research progress on fishy smell and technology of
removing off-odor[J]. Science and Technology of Food Industry,
2019, 40(8): 285-291. ]
[6] HxW, TR BRFE F XEFRB TG & & Aok
o o AL BLIR KA [T]. o 5 K B Tk, 2021, 47(6):
176-183. [ HUANG P M, WANG Z R, CHEN X H, et al. Effect of
rosemary extract on the fishy odour of silver carp and the optimiza-
tion of deodorizing conditions[J]. Food and Fermentation Indus-
tries, 2021, 47(6): 176-183. ]
[7] GUAN W, REN X, L1 Y, et al. The beneficial effects of grape
seed, sage and oregano extracts on the quality and volatile flavor
component of hairtail fish balls during cold storage at 4 °C[J].
LWT-Food Science and Technology, 2019, 101: 25-31.
[8] KHALAFALLAF A, ALIF HM, HASSAN A R H A. Quali-
ty improvement and shelf-life extension of refrigerated Nile tilapia
(Oreochromis niloticus) fillets using natural herbs[J]. Beni-Suef
University Journal of Basic and Applied Sciences, 2015, 4(1): 33—
40.
(9] X737, Bk, xl#E, ¥ vap@kiEER v Rk EpE
4] sn 5 K B Tk, 2020,46(18): 167-172. [LIUFF, LU
Q, LIUJ Y, et al. Optimization of deodorization conditions of Amer-
ican bigmouth bass using response surface[J]. Food and Fermenta-
tion Industries, 2020, 46(18): 167-172. |

2 F AR (1], F B & F 4K, 2018, 18(12): 188-194. [WuY
Y, Zhu X J, Lin W L, et al. Effect of Chinese parsley (Coriandrum
sativum) and citronella (Moslachinensis Maxim) on removing fishy
taste and bacteriostasis of fresh Micropterus salmoides fillets[J].
Journal of Chinese Institute of Food Science and Technology, 2018,
18(12): 188-194. ]

[11] CAOY, GU W, ZHANG 1J, et al. Effects of chitosan, aque-
ous extract of ginger, onion and garlic on quality and shelf life of
stewed-pork during refrigerated storage[J]. Food Chemistry, 2013,
141(3): 1655-1660.

[12] YARNPAKDEE S, BENJAKUL S, NALINANON S, et al.
Lipid oxidation and fishy odour development in protein hydrolysate
from Nile tilapia (Oreochromis niloticus) muscle as affected by
freshness and antioxidants [J]. Food Chemistry, 2012, 132(4): 1781—
1788.

[13] #A%E, X IE, 58t & KEARRERFRRE ], 5
5 & B T, 2021,47(5):282-287. [HUY,SHIW Z, LU Y. Re-
cent advances on deodorization technology of fishy odors[J]. Food
and Fermentation Industries, 2021, 47(5): 282-287. |

[14] X534, -2, EWC, F HPEEXRBHGEMRLL

i it o 0 2 R (7). & S B0 5 IF AL, 2020, 41(23): 73-79. [ WU
JL, HUANG Y Z, JIANG P F, et al. Application of ranking test in
screening of Atlantic Mackerel (Scomber scombrus) deodorization pr-
ocess[J]. Food Research and Development, 2020, 41(23): 73-79. |
[15] Bk, 421, G4, 5. G &k & 0k Rk F 64 BLIR 77 i AT
). &Rt 5 4, 2018,39(21): 49-58. [ LIAO T, YANG
Y P, BAI C, et al. Study on removal technologies of off-odor in silver
carp[J]. Food Research and Development, 2018, 39(21): 49-58. ]
[16] Rk, ABA, B, F. F & KRR LIRS DA
EERRFE SR ARG T EHRT]. R T kA, 2017,
38(20):177-182. [ZHOU R L, HU S B, YAO L, et al. Volatiles
from different parts of grass carp and the process of ginger in remov-
ing fishy smell[J]. Science and Technology of Food Industry, 2017,
38(20): 177-182.]
[17] w3t AR A= iE ) B82S a9 #7141 [D]. 46 M
B K 5, 2019. [ Research on a ready-to-eat food for low-temper-
ature vacuum fried small yellow croaker processing technology [D].
Jinzhou: Bohai University, 2019. ]
[ 18] YARNPAKDEE S, BENJAKUL S, KRISTINSSON H G.
Lipid oxidation and fishy odour in protein hydrolysate derived from
Nile tilapia (Oreochromis niloticus) protein isolate as influenced by
haemoglobin[J]. Journal of the Science of Food and Agriculture,
2014, 94(2): 219-226.
[ 19] PAPASTERGIADIS A, MUBIRU E, LANGENHOVE V H,
et al. Malondialdehyde measurement in oxidized foods: evaluation
of the spectrophotometric thiobarbituric acid reactive substances
(TBARS) test in various foods[J]. Journal of Agricultural and Food
Chemistry, 2012, 60(38): 9589-9594.
[20] SURYANTI U, BINTORO V P, ATMOMARSONO U, et al.
Antioxidant activity of Indonesian endogenous duck meat marinated
in ginger (Zingiber officinale Roscoe) extract[J]. International Jour-
nal of Poultry Science, 2014, 13(2): 102.
[21] YIN M, CHENG W. Antioxidant and antimicrobial effects of
four garlic-derived organosulfur compounds in ground beef[J].
Meat Science, 2003, 63(1): 23-28.
[22] WONGP Y Y, KITTS D D. Studies on the dual antioxidant
and antibacterial properties of parsley (Petroselinum crispum) and
cilantro (Coriandrum sativum) extracts[J]. Food Chemistry, 2006,
97(3): 505-515.
[23] SIVASOTHY Y, SULAIMAN S F, OOI K L, et al. Antioxi-
dant and antibacterial activities of flavonoids and curcuminoids from
Zingiber spectabile Griff[J]. Food Control, 2013, 30(2): 714-720.
[24] ROSE P, WHITEMAN M, MOORE P K, et al. Bioactive
S—alk (en) yl cysteine sulfoxide metabolites in the genus Allium: the
chemistry of potential therapeutic agents[J]. Natural Product Re-
ports, 2005, 22(3): 351-368.
[25] R Ak, Foshsk, 54, 5. v BRI Al 2 045 ) A 22
T ] & T AR, 2017, 38(18): 160-164. [JING Y X,
QIAO R G, ZHANG J, et al. Optimization of desalting process of
salted Apostichopus japonicus by response surface methodology [J].
Science and Technology of Food Industry, 2017, 38(18): 160—164. ]
[26] MSGR, k%, FAE, F. 00 @R RAKH Kk 691K
A E A Rk A By (1] R & T AL, 2019, 40(19): 136-144.
[TAO W B, WU Y Y, LI C S, et al. Optimization of low-sodium
compound salty agent formula for pickled Larimichthys crocea fil-
lets by response surface methodology[J]. Science and Technology
of Food Industry, 2019, 40(19): 136—144. ]


https://doi.org/10.1016/j.lwt.2018.11.024
https://doi.org/10.1016/j.bjbas.2015.02.005
https://doi.org/10.1016/j.bjbas.2015.02.005
https://doi.org/10.1016/j.foodchem.2013.04.084
https://doi.org/10.1016/j.foodchem.2011.11.139
https://doi.org/10.1002/jsfa.6235
https://doi.org/10.1021/jf302451c
https://doi.org/10.1021/jf302451c
https://doi.org/10.3923/ijps.2014.102.107
https://doi.org/10.3923/ijps.2014.102.107
https://doi.org/10.3923/ijps.2014.102.107
https://doi.org/10.1016/S0309-1740(02)00047-5
https://doi.org/10.1016/j.foodchem.2005.05.031
https://doi.org/10.1016/j.foodcont.2012.09.012
https://doi.org/10.1039/b417639c
https://doi.org/10.1039/b417639c
https://doi.org/10.1039/b417639c

	1 材料与方法
	1.1 材料与设备
	1.2 实验方法
	1.2.1 姜、大蒜、香菜提取液的制备
	1.2.2 单因素实验
	1.2.3 响应面优化试验
	1.2.4 感官评价
	1.2.5 硫代巴比妥酸值（Thiobarbituric acid-reactive substances，TBARS）测定
	1.2.6 菌落总数的测定

	1.3 数据处理

	2 结果与分析
	2.1 姜、蒜、香菜提取液对罗非鱼片感官评价的影响
	2.2 姜、蒜、香菜提取液对罗非鱼鱼片硫代巴比妥酸值的影响
	2.3 姜、蒜、香菜提取液对罗非鱼片菌落总数的影响
	2.4 响应面法优化姜、蒜、香菜提取液对罗非鱼片的脱腥配方
	2.4.1 响应面优化结果
	2.4.2 响应面模型建立及方差分析
	2.4.3 响应面交互作用分析
	2.4.4 模型优化及验证


	3 结论
	参考文献

