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Optimization of Liquid Smoking Processing and Its Effect on
Quality of Sturgeon Fillets

Gui Mengl'2 Lin Jia' Ma Changweil Li Pinglan1
(1. College of Food Science and Nutritional Engineering, China Agriculitural University, Beijing 100083, China
2. Beijing Fisheries Research Institute, Beijing 100068, China)

Abstract; In order to provide theoretical guidance for producing liquid smoking sturgeon fillets, the
liquid smoking processing technology and effects of liquid smoking process on the quality of sturgeon
fillets were studied. The type and concentration of liquid smoke, smoking time and drying time of liquid
smoking process were optimized. The results indicated that desirable sensorial characteristics with intense
and pleasant taste were acquired when diped in 5% hawthorn kernel smoked flavor II for 3 h and dried at
85°C for 2 h. Microbiology, moisture content, crude protein, crude fat, salt content, pH value, total
volatile basic nitrogen (TVB-N), benzopyrene and volatile components were determined to evaluate the
effect of liquid smoking process on sturgeon fillets. The results showed that total viable count was reduced
from 2 x 10° CFU/g to 5 x 10> CFU/g and the relative content of phenolic compounds was increased from
0.89% to 8.62% during the process. Meanwhile, the moisture content was decreased and crude protein
content and crude fat content were increased. In addition, theliquid smoked sturgeon fillets contained no
pathogenic bacteria and 0.22 wg/kg benzopyrene. The results suggested that the liquid smoking
processing technology of sturgeon fillets should be proposed in market promotion for the products, and it
meets national standards in microbiology and benzopyrene with desirable taste.
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Fig.1 Sensory scores of sturgeon fillets treated with

different kinds and concentrations of smoked-liquids
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Tab.4 Major volatile flavor compounds analysis results in fresh and liquid-smoked sturgeon filltes

HAXF & /% X & i/ % HAXF & /%
R e W R W W # 5 W W
£ A G G
B A B - 129 i 9.91 - e i - 7.10
W 0.89 0.88 2,3-7 B 2R R T IR 0.28 -
2,6-— 1 B - L4 975 -1 i - 08 iECL s 2.98 -
e 2-WEES-FEEEHR - 0.72 I = % 1 1.48 - TF 2 i 0.34 -
4B H - 1.21 7-2% 5 -2 - 1.07 - iE - o 0.15 -
HRE T A - 0.52 21 25 M- —m 0.12 -
2-LHEH W - 1.29 fiil 9 e - 1.18
4-F B A B R - 0.97 4-F B -5- 55 i 0.41 - 2,7-Z W H4 53— 0.2 _
i 0.32 0.49 A 0.34 0.68 i
3-mk i 1.21 2.66 FAET 0.14  — || 411 R 2
[E2N N - 2.06
T 6-44  — W 4,47 W 2R R | sg B ) -3-F0 -1 -
e S-THIE-2-MERE - 2.06 I -1-H 3-F BT 4.28 -
B 10.37 - 3AM-SHELHER Lo 3 2 - 0.43
25 B g 5.23 2.26 I -1 -] Sz 0.31 -
PEERE - 2.34 2,5-2 43, 5= AL B - 0.31
= J5 6.12 - Fe -2 -1 1 ] 7 I i _ 6.24
b ke 3.44 - Z T HE K - 012 3-SR
i F 0.36 - 32 FRRM-1-0 - 1.06 -3 -
+E ke 3.45 - S5-MAE2-Cmehknkmg - 3.77 I %% it - 8.23
3-FJE5-N3E-T- e 0.43 - 2T ~ 2.56 2 A5 11 3 7,
BIK - 0.9 FO6-( 10 L ) ZIF[310]8 - 0.30
2-HI L 5% g 0.66 - 5 2-3 2 -1 ’ Jt -2 -
WAl R4 IR 23R - 2.98 13475 -3 -1 1.66 -
Y )13 8 T e i Y - 0.59 2 662
RS - 302 WEE RZMWE -o0s0) o 2-WIETH 0.67 -
"y bt I - 112 2-ChE2-2 R o e 1,5-7 W J3-1-2 & 20,24
(R 0.43 - 5e 1 HA- T
3,5,5-ZHIE2-04 0.60 - SAHR_FTHE 1.43 -
B-Z i - 0.22 CiE S 11.77 -
2-HE I - 0.26 2,3-Z B R - 0.65
1, 4-7 1 EE-fE iR 3A 063 _ N,N-ZHJE+ /e 0.25 -
e ke Al 1R 0.14 -
. T 7 ik - 0.31 2-H 2% 0.29 _
MR wmmmER 1se - 2 05 -




240 & A Bl B ¥ i

My SR R 2 R I B B
RAYREET , L AE )™ 25 S RO o R T 0 1 v OB I
Em A, BB 75 - F R 20, X 2 Al iR
AT R RS S ok, e RN
W H F) AR, o A A X R AT — S ) i AR
AN BRSPS R R 2 T, ok
BTG S - FR -2 - 2 T ki R 3 - YR -2 I3 0 -
-l 7 390 LA SR A 3 A UK R L 75 5 00R [
A & 1 Jo %t 7 i 9 (8 P BT T 22 R DY X 5
o EMIME A BELR"™ . B2 R
TSI 12% 350 F) 25. 85% , B o v i T
(1) 0. 67% 3§ J 5| 26. 86% , X 2 Sy J5T %f 2 1l bt
LA — 5 W H0 AR R A R e el DL
H 9 S A Y XU ) O A R TR T
P 45 Z Bl & 1, B AT 3G A1 okt 6 0 i
(1 08 RO ) I o 488 8 1 o B 5 e A R T

2016 4
ol P 30 £
3 Hig

(1) W 2R 0y 0 A0 Y A 77 20 R« 0 T TR 3
5, madh 5% /e FRE A 2 3 h,85C 14
I IE] 2 2 he

(2) W s A o ity S AR ) A IR,
MBEBH 2 x10° CFU/g 18 /0 3] 5 x10° CFU/g, K
W 4 x10° CFU/g il B R4 H .

(3) B340 v W5 & K 3R B SR Ly CHL
PR D) & A, WES A R IR A
A E KR

(4) W ok B4 8 #0744 e VR o R s I
AR AR e B 25 o R 2K e R T 1 el
R E W R 5 8 B, By 38 W o AR X Bl W R
0.89% Nk E )5 8. 62% .

& % x Wt

1 E&R, B5R, 2, & M R ML E TR B T (], SRR 2440, 2010, 32(3 T 1) = 53 -56.
WANG N M, YANG G Q, PENG T, et al. Analysis on muscle nutritive components of three kinds of sturgeon and their hybrids
[J]. Journal of Jilin Agricultural University, 2010,32( Supp. 1) :53 —56. (in Chinese)

2 HEEE, W, MR, S duRE, BEEEG I TR S e 0], P EDUKFE, 2012(11) ¢ 32 - 34,

3 HATTULA T, ELFVING K, MROUEH U, et al. Use of liquid smoke flavouring as an alternative to traditional flue gas smoking of
rainbow trout fillets ( Oncorhynchus mykiss) [J]. LWT—Food Science and Technology, 2001,34(8) ;521 - 525.

4 MARTINEZ O, SALMERON J, GUILLEN M D, et al. Textural and physicochemical changes in salmon ( Salmo salar) treated with
commercial liquid smoke flavourings[ J]. Food Chemistry, 2007,100(2) :498 - 503.

5 IS, KA, AW, & BCERAESHRAERM YT ZRT]. gL, 2010(4) :129 - 132.

HU X Q, ZHANG Z Q, XIA X Z, et al. Study on the liquid- smoking technology of frozen- cooked-fumigated shrimp meat[ J].
Food Science and Technology, 2010(4) :129 —132. (in Chinese)
6 SKHFR, PREA, i, & ORI TR TZMR[T]. B3R BB, 2009,14(4) :356 -

361.

ZHANG Q B, CHEN S R, NI H, et al. Studies on processing smoked eel using fluid smoking[J].

Natural Science, 2009,14(4) ;356 —361. (in Chinese)

Journal Jimei University:

Ty, RAE, MFE, . ST I ERO R B R sg e [T]. B Rk e, 2011,32(23) 1125 - 129.

10

11

12

13

CAI K Z, JIANG ST, HE Y J, et al. Effect of liquid smoke flavoring prepared from hickory shells on the quality of low temperature
sausage[ J]. Food Science, 2011, 32(23):125 - 129. (in Chinese)
WY, DA R RN T L R AR BT (D). F & T E TR, 2008,
HUANG J F. Study of technology of liquid smoked tilapia fillets and changes in quality of products at stored different conditioons
[D]. Qingdao: China Ocean University, 2008. (in Chinese)
BRR, Z30K. BEIRTHI R B ELKEIIR ] BMUFR ST &, 2007,27(11) :93 -98.
ZHANG Y L, XIA W S. Study of osmotic dehydration of pike eel muscle in salting process[ J]. Food Research and Development,
2007, 27(11) : 93 —-98. (in Chinese)
JONSDOTTIR R, OLAFSDOTTIR G, CHANIE E, et al. Volatile compounds suitable for rapid detection as quality indicators of
cold smoked salmon ( Salmo salar) [J]. Food Chemistry, 2008 ,109(1) :184 —195.
ALI A, AHMADOU D, MOHAMADOU B A, et al. Influence of traditional drying and smoke-drying on the quality of three fish
species ( Tilapia nilotica, Silurus glanis and Arius parkii) from Lagdo Lake, Cameroon[J]. Journal of Animal and Veterinary
Advances, 2011,10(3) :301 - 306.
HE F J, MACGREGOR G A. Effect of modest salt reduction on blood pressure; a meta-analysis of randomized trials. Implications
for public health[ J]. Journal of Human Hypertension, 2002,16(11) :761 —770.
YU Ainong, SUN Baoguo. Flavour substances of Chinese traditional smoke-cured bacon[J]. Food Chemistry, 2005,89(2) :227 —233.
K, RS, M LS A A& BRI [T]. R, 2014, 35(2) ¢ 23 -29.
ZHAO B, WANG J, QI B, et al. Effects of smoking methods on the quality of muslin beef sausages[ J]. Food Science, 2014,



% 6 1) BEWy . A R AR LA R e A 241

15

16

17

19

20

35(2):23 -=29. (in Chinese)

GOMEZ-ESTACA J, GOMEZ-GUILLEN M C, MONTERO P, et al. Oxidative stability, volatile components and polycyclic
aromatic hydrocarbons of cold-smoked sardine ( Sardina pilchardus) and dolphinfish ( Coryphaena hippurus) [J]. LWT—Food
Science and Technology, 2011,44(6) ;1517 — 1524.

GUILLEN M D, MANZANOS M J. Smoke and liquid smoke. Study of an aqueous smoke flavouring from the aromatic plant
Thymus vulgaris L[ J]. Journal of the Science of Food and Agriculture, 1999,79(10) :1267 - 1274.

GUILLEN M D, MANZANOS M J, IBARGOITIA M L. Carbohydrate and nitrogenated compounds in liquid smoke flavorings[ J].
Journal of Agricultural and Food Chemistry, 2001,49(5) ;2395 —2403.

XZEH, A, WA, 5. SCRERN ] & peks BT R AT 2 URBOH 2 [T]. SRR MBHL, 2009, 25(6) :674 - 677.
LIU A J, WEI L N, CAO D X, et al. Preparation of barbecue shrimp essence by maillard reaction and its analysis by GC — MS
[J]. Modern Food Science & Technology, 2009, 25(6) :674 —677. (in Chinese)

PRIEZE, 80, Zokar, 5. WEEARTEAR ™ BT HIT]. g&Fk, 2007,28(7) :569 - 571.

CHEN S J, WANG J H, LI L H, et al. Application of liquid smoking technology on aquatic products[ J]. Food Science, 2007,
28(7) :569 —571. (in Chinese)

ETE. LA A A R R I S A R AR R B R R R BB (D] SRR B R Dk R AA, 2013,

WANG Q. Study on components analysis of liquid smoke flavoring and application of sausage food[ D]. Hefei; Hefei University of
Technology, 2013. (in Chinese)



