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ABSTRACT: Objective To optimize the processing technology for grilled snack food of seasoned Ilex argentinus.
Methods The sensory score, hardness, elasticity and chewiness were selected as the evaluation indicators, the
seasoned formula and baking process were optimized through single factor test combined with orthogonal test, the
volatile profiles and tastes of the baked products were analyzed using electronic tongue and e-nose, and the microbial
limit of the products were investigated. Results The optimal process parameters were 1.0% salt, 7% sugar, 1.3%
barbecue material, 2% light soy sauce, 0.5% dark soy sauce, and 2% cooking wine; the roasting time was 8 minutes,
the roasting temperature was 180°C, and the thickness of the squid ring was 4 mm. The grilled snack food of seasoned
Hlex argentinus had elastic texture, uniform and consistent color, and finer chewiness, with less fishy odor and
increased aroma and taste. The vacuum packing and sterilized products had met the Microbial limit requirements of

GB 10136—2015 National standard of food safetv-Animal aguatic products. Conclusion Manufactured under the
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optimal conditions, the grilled snack food of seasoned Illex argentinus has good sensory evaluation, unique flavor and

taste, with good hygiene and safety. This research has provided technical and theoretical supports for the further

development of prepared food of Illex argentinus.
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Table 1 Orthogonal experimental design table of the

seasoning formula
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Table 2 Orthogonal experimental design table of the grilling
process technology
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Table 3 Sensory score standards of grilled snack Tood of seasoned Illex argentinus
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Table 4 Various sensors and their main applications
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Fig.1 Effects of salt addition on sensory score
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Table 5 Orthogonal experiment design and results of the seasoning formula
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Table 12 Main microbial indicators of grilled snack food of
seasoned HNlex argentinus

o T H Rt R e T I ]y ik
ERAEE <10 CFU/g =10°CFU/g  GB 4789.2—2022
F g B <10 CFU/g =107 CFU/g GB"';?:‘JP;MG
eREmERE R Ay 000102000
Bl Ak AT GB4789.7—2013
HA i At AN GB 478942016
3 & i

AF 7 38 2oL 0l Bof 12 E i 32 i Yk T 2 i T
2, W — BRSS9 TR AL PR A
A S R e T IR 12 e R A L R X
M T2 P AR, T R A S ) I A S B R
AR T AN G ER T LG Laa R h, P
T T A0 ORI AL R T2 R R 2 Uk (B Rk
B (A E SR I (OF R IR, RN T T2
145 0 DR 28 T 00R s () A5 T S = (b )45 fhl B (] (o) 5 o 2
JEE ;iR v By AL A i 2 R IR PR S e 2 S
LO%EER . 7% TERRE , 13%belsrl, 2%, 2%k
0.5% &4, FEHIELEE 180°C . #E WM ]2 8 min, £ E 5
FEH 4 mme JE R Rk ) AR T B AR S R [ B
U, ol TH BRI, e T AR 2R e, TR T
Pl ER T A, SRk — A O R el B O S 0 R £ S R
TR LR

BEHE

(1] WREEET, BRARE, PRkl 3¢E SN TR AR BT .
TFTF SRR, 2009, 28(3): 357364,
QU YH, CHEN XJ, CHEN S5. Research progress of squid processing and
utilization techiology in China [J]. J Shanghai Ocean Univ, 2019, 28(3):
357-364.

[21 Uk, P BRORR, S dErE I A TN FR R HE R ).
TLARFFA S B AR ELE D, 2020, 29(3): 31-36.
LIU WW, JIANG Kl SHAOQ ZB, er al. Research progress on
comprehensive utilization of marine cephalopod resources [I]. 1 Jiangsu
Ocean Univ (Nat Sci Ed), 2020, 293): 31-36.

[3] koo bl SFitelb MrCE B, Sl AT, R
AP i ]l SR 2022[M], JesT ek R, 2022,
Ministry of Agriculture and Rural Affairs of the People’s Republic of
China, National Fisheries Technology Extension Center, China Society of
Fisheries. China fishery statistical yearbook 2022 [M]. Bejing: China

(4]

[6]

71

(8]

[9]

[10]

(1

[12]

[13]

[14]

[15]

Agriculiure Press, 2022,

IR, Sk, WA BRI A S L TR ),
ErdhFHEE, 2013, 38(12); 150-154,

ZHAOQ QL, WL I, DAL ZY. Progress of decp-processing technology and
comprehensive utilization of squid [1]. Food Sci Technol, 2013, 38(12):
150154,

B, o5, ABAnke, S W0 E P SO ks R R L),
il B, 2015, 4201): 4447,

CHEN JM, LI F, ZHENG Y. et al. The review of comprehensive
utilization with high value of squid processing by-products [1]. Fish Mod,
2015, 42(1): 44-47.

BARE, SNEE, VEAE, SEC S N T i L BT, fh
R4, 2021, 12(8): 3251-3257.

CHEN ¥, ZHANG XJ, XU D, er af. Effect of exogenous additives on the
quality of squid balls [J]. J Food Saf Qual, 2021, 12(8): 3251-3257.
Ak, BOS7, FANRE, S R0 D R Bt R RS I T T Z ).
epE AR, 2000 11(3): 110-117.

DAL Z¥, YANG Y, WANG HH, e ol Optimization of processing
technology for recombined product from fish flesh and squid by response
surface method [J]. J Chin Inst Food Sci Technol, 20010, 11(3): 110-117.
o, AREEE, Bk, S SRR e R R ),
il B AR, 2008, 35(4): 6265,

MA Y], QIN QAN, CHEN XE, ef al. Progress in the development of squid
by products comprehensive utilization [J]. Fish Mod, 2008, 35(4): 62-65.
raaEh, WA, SRR, S BT RSB L) R
B, 2017, 45(6) 8284,

GAQ Z£, ZHOU XM, LAO M, ef g, Study on preparation procedure of
squid flavor material [J]. J Anhui Agric Sei, 2017, 45(6); 82-84,

S, TR, R, . JRRIE A ARSI TR S
ST TR A, 2011, 3201): 154156,

WU 81, ZHANG JI, YAOQ XC, e al Status and prospect of squid
comprehensive unlization in China [J]. Food Res Dew, 2011, 32(1)
154-156.

SETEEL, AU P, 25, S Dl ko TH A BN a3 i ],
epE R R, 2022, 22010): 39-47.

ZHANG DG, LIU H, SUN XX, ef al. Analysis of current situation and
trends of indusirial processing technology for prepared dishes [J]. J Chin
Inst Food Sci Technol, 2022, 22(100): 3947

P, T, SRR, S PRS- e R SRl b
[ Er A, 2022, 22010): 1-8.

LI DM, ZHANG XD, Bl IR, ef al. Inheritance and innovation of Chinese
prepared dishes industey [1]. T Chin Inst Food Sci Technol, 2022, 22{10):
1-8.

EoiifE, WEAGIm, SANEE, . SRS WG HE R ] R
ARFTEL). frdh T ERE Ll 2011, 3702): 214-217.

WANG HH, DAL £Y, WENG LF. ef /. The preliminary study on color of
smoked squid during different storage temperature [1]. Food Ferment Ind,
2011, 37(2): 214-217.

VLAC), AR B, R B AT T T R ATED). MR,
2018, 433(3): 1014,

SHEN HL, DENG SG, FANG GH. Study on the processing technology of
instant squid tentacles [1]. Meat Ind, 2018, 433(3): 10-14.

Ve, A, faboby O AREATER f LT R



66

B % 2 bR

#1435

(18]

[17]

18]

[19]

[20]

121]

{22]

123]

{24]

[25]

BRI EE £ e, 2019, 19(8): 60-69,

LI ¥C, SONG SZ, YANG ZY, et al. Effects of formaldehyde on the
myofibrillar protein gel properties of Peru squid [J]. J Chin Inst Food Sci
Technol, 2019, 19(8): 6069,

ZHU WH, HUAN HZ, LI ¥, et al. Effect of ultrasound-assisted thawing
on protein oxidation and quality of frozen jumbo squid (Desidicus gigas) [J],
Food Sci, 2021, 42(5): 68-T6.

FiEy, AR COINEEE, O BT W SRR S RELT). frh
AR AR, 2022, 13(24): T859-TR66.

HUANG L, YU MH, LIU HH, ef ol Progress in the siudy of Calamary
main components and acidity [J]. ] Food Saf Qual, 2022, 13(24)
TRIO-TRO6,

GEIRE, RO, 0, . ERERENEEER R R AR SR ).
el U4, 2018, 34(2): 292208,

AN YQ, ZHAD SM, LIU R, ef al. Mechanical characterization and
establishment of its model for crunchiness of surimi gels [1]. Trans Chin
Soc Agric Eng, 2018, 34(2); 292-2938,

WU IN, CHEN XT, CHEN B, & @/. Collaborative analysis combining
headspace-gas chromatography-ion mobility spectrometry (HS-GC-IMS)
and intelligent (electronic) sensory systems o evaluate differences in the
flavour of cultured pufferfish [T]. Flavour Fragr I, 2020, 1: 1-8

BRE, SLHYME, BRRENE, S SRR ORI O S D e e
BB D) R, 2018, 39(4): 282-289

CHEN XT, WU JN, LU HX, et ol Optimization of base seasoning
preparation from Decaprerus maruadsi based on electronic nose and
electronic tongue [J]. Food Sei, 2018, 39{4): 282289,

PETIT G JURY V. LAMBALLERIE M, er al. Salt intake from processed
meat products; Benefits, risks and evolving practices [1]. Compr Rev Food
Sci Food Saf, 2019, [8(5); 14531473,

LIEM DG MIREMADI F, KEAST R5). Reducing sodium in foods: The
effect on flavor [J]. Nutrients, 2001, 3(6): 694-711.

GU F, KIM M, HAYAT K. er al. Characteristics and antioxidant activity
of ultrafiltrated Maillard reaction products from a casein-ghucose model
system [J]. Food Chem, 2009, 117(1); 48-54,

T, E, PR, . SR AR i R B
AL = R e SRR ], ECabFLAE, 2021, 42(7); 247-252,
LIYC, LI 8Y, DU FX, er al. Effect of dihydromyricetin on trimethylamine
oxide degradation and quality attributes in grilled squid fillets during
storage [J]. Food Sci, 2021, 42(7): 247-252.

FICEL, iV, s S M O n R e

T BHER AR, 2019, 10(18): 6337-6342.

LI W1, GONG HP, YUAN CL, er wl Formulation optimization of
seasoned tuna dried fish floss [J]. J Food Saf Qual, 2019, 10{18)
63376342,

[26] ZHU WH, LUAN HW, BU Y, & ol Flavor charactenstics of shnimp
sauces with different fermentation and storage time [J]. LWT, 2019, 110:
142-151.

[27] WEILJ, RONG Z, LI L, er ai. Proteomics analysis to investigate the impact
of diversified thermal processing on meat tenderness in Hengshan goat
meat [J]. Meat Sci, 2022, 183; 108653,

[28] HAMERSKIF, SILVA VR, CORAZZA ML, ¢t al. Assessment of variables
effects on sugar cane juice clarification by carbonation process [J]. Int |
Foud Sci Technol, 2012, 47(2): 422-428.

[29] Senfil, BOEENT, HOA, S SLTHCOTREN SPME-GC-MS ¥
T L L A T R 1), AU G AR ELEE, 2016, 327y
220-230,

WU TN, LU HX, CAl 5L, er al. Analysis of volatile flavors in smoked
abalone using electronic nose and solid phase micro-extraction coupled
with GC-MS [1]. Mod Food Sci Technol, 2006, 32(7): 220-230.

[30] EAARE, HRiEnt, ek, W R4 & BhohEc R o R B iR RN
SERH[I]. frih SRR k. 2014, 40(2): 47-50.

WANG LL, YANG X5, LI XY, e ol. The effeet of moisture content on the
texture and color of light baked squid tentacles [J]. Food Ferment Ind,
244, 40(2): 47-50.

(e FHHF KEER)

fE&EE AT

EEn, #MRA, TEWRAEA
EEMISEEFIA.

I E-mail: linodengyuani@sina.com
!

M BERRR EERRAE
AkFENISEESHA.

E-mail: pannancn@ 63 .com



