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Table 3: Physicochemical properties of lantern fish and bovine gelatin
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Figure 1: Different shapes of a lanternfish gelatin sample (a) gelatin powder, (b) swollen gelatin
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Figure 2: Different shapes of bovine gelatin sample (a) gelatin powder, (b) swollen gelatin
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Table 4: Color properties of gelatin extracted from lantern fish and carp, bovine and pig gelatin

S oY) Gl Y5 195 Pl ¥ (Bl el (Y] SHe
YEIVA £ /5P AR R YOIAe £1/2 YV/AQ £ - [0° L*
S AR R AT RO EERN SVAe £ Y a* 5,
R VWA £ - 1a° AUVA £ - I¥C AT RIS b*

iloads by e Sl ke &0 4 b %

Ailge 10 Jizl mlaw o polie s pxe B 895 caims s Sglate (Y By,

Slos gome Olge (seizme 4 plié slge S e
Syl (K L@T Sezg0 Sad g ooy, Bl by (g
CodS lp g o5 Jlews Slade jo b LaAlBL ple g o
Choobkar et al., 2018; ) sl oo po sl alol> 155
Ol (VYA o2 g Choobkar .(Mirzapour, 2018
welo oY) 5l ead g Jeily 50 29250 S Gl
S liae cizman 25,8 el VO ND 1, 6.
2o jhesliiul b plgiee 1) (ale (ugils Y5 50 29290
(Y18 olKen o Dincer sl zals gzl 5l sl i,
bl Loy 1) Sos Cangy Y5 50 99290 2S5 5
Al-Mahrougi 3 Rahman . c=ee 2o ol a0
Bl 3 95« S9> oY) )3 S92 ge SIS liae (Y- 9)
el LYY o LAY T2 I¥0 s |, (Grouper) gels
Slyman Sagh Gl Sl Jols @l L ] @ls o ws 8

RPN

04

-

Sl e ol wond Ll 213 Slge YL Cush) (s5ixe
ol Sealuogey cdlad a5 Lo iy wib oo lag )8 ad,
00,8 o sl lg e codlad ol dgase el
a4 LS & Zogb, ol5ee (Choobkar et al., 2018)
Sl (S 3 gyl gy 4 asly oY gl
5 (Gémez-Guillen et al., 2002; Cheow et al., 2007)
ool e glié olgs o O Qe o)l (S 5k 4
O onfisn lbad Gl el gloseul oS5 gy
Seolupg S jax rizen 5 ol iRl 5 g
Piotr, 2004; Choobkar et al., ) WS o s Cawgas]
e a5 W50,S Wlel (Y+18) ol e 4 Dincer (2018
g wdlge L FIVET L ply 55 ole all (3¥5 Cusb,
S Sz 5V Sughy Gliee kil @l ol Grizen
b anglie )5 Jlde ol a5 wd 2dlel /1 AYE/Y L Ll
RUIRIRI TR NIRRT NG



e OV (pliard 558 olis pad (Al Ll

L’)bls.a.ds 9 a..sb‘)i.‘.u:.

Ji S s aesee 5 JeSis )bt beg S 4
ool e Gacbl b xSyl ity
SSapslailan 355 igmime (V5 Sk yaie Sliogas
G los ial38l b oads JSCas J5 00,8 o0 odaline ¥ Jgo jo
D5 s hoes Joloe 4y g 00l 5L o5 il 4z )0 YT S0
25 Ol 5o ol ogd a5V bl o Coogad ()
25 Shyr Slas lr ol oo celie ax
oaslin ¥ Jgo> 4 a>¢ L (Morimura et al., 2002)
sles 5l (ale Gugls V5 ud 09 sles 45 355 s
Regenstein 5 Choi .aib o ;265 (55l V5 ool gd
Sgug el Y ol gd gles 45T wis S WMel (Y6 v 0)
15 Slaywd ;0 (o 93 £ g o Jlae eab silula,
0,8 o s

ol S5 J5 a8 oldl sases las YU el lade
(Tan and Lim, 2008) cule Jsge crs oo,e YLasl
5 Ordan anel lased Jlie o o Jle sl
shls (plo slag¥s &5 3ed oo Sl (ndgn (S y0ee
Ol bandl andlo (695 V) 4 S %S (5 )08
JSas ol sl paie ok a5V g cnl (Jl
ok Slidos (S )0 el adl o (295 (Somdoal 5 ol
ad e )3 S9rge g n om0k Dols 45wk ool
anle (Shale (n5Y5 5ot s e 5 695 (Y5 5l end
5,38 (ChoobkKar et al., 2018) s lu 5429 ;5.5 ole
ol oad el 5,5 YYFIAVEEN Ll Ses osY;
(Dincer et al., 2016)

e gloo iy o anal slaoewl Gl e bl
85 WS o Joe Jlozol Jlasl 3hlie lyie & sl
Sz ) mle oS A S oYS (S oy plSe
Sediee Sbml gam a5 o ol Az o &S Wsliee
L owsylw slagsys J5 o,a8 (Pearson et al., 2013)
£S5 De=Yer oogamme 4o 15,61 GMIA o lailinl 4 axgs
(olo Oluls og obj 4 ax g b el ;53 LLs ol oo
ond i Y] (5 )08 gl el sl g o5 2 egdle
2l Loyss g GMIA o laibis] ;s ons ascin Jlade | oS
P VY d90> 53 (55l5 Y] (J5 pud sl oS FOL
I3 e b oY) lae 4 oY cpl A o g wBbos
pok b oY) Olore 4 (ale ugils (Y5 &Sl )3 58
et b sis |y onle ol 5 pud it olld e
Lol ialidhcolnls oliwe (uals ass jo ¢ zlpzenl o,

o5 o0l Slaz (SN slge ;0 39290 (g (Slyione
sboSan bl Y5 s O wese las
8 ael Sladeal 352 4 by je a5 aiis (63,0 yaxie
Wb oedsn s ol Y S il (LS
Jlade a5 ol I (Supavititpatana et al., 2008)
05 50 35790 edsn (omSaned 5 el Al slaa!
55 STy ol 7S G5 V5 b anlie o ale
J ol b il e glie ol laling 5wY5 b oale Y5
oI AVIVY b plyy 6ol Y5 53 S92 90 (g (e
2 S97ee Gefgn Olie Slalllae Gl g Codl oud (55
(- NOIFE) (Som Y5 53 Sezee Ban 3l 3 Y3
4 .(Rahman and Al-Mahrougi, 2009) ol e yiie
ilitee slacend (5V5 0 392 ge (pBign Glime (IS sk
Chandra and ) cosleads pdel aus )0 7. AD-2+ 590> Sg5
.(Shamasundar, 2015; Dinger et al., 2016

oY PH gl (o sl @b ) Jooxr 4 axg L
Sligiss gb sl YA - VIF Wb S)ss Grae sl
oY (Y- ¥) Harvinder ¢ Jamilah Loy ool sls!
Tilapia sparrmanii ) je,8 MoMs ale 5l oo zl 5l
a5 b as wibo Yo0 Ll pH lls (Smith, 1840
Shsr Blas sl oolial BB (olnl o olbinl &
Al od

NS p Dz 4d by B Y5 FFVE s bl 5l
Sold (pl g 008 Joos J5 SIS a4 b e ala 5 b
g9 4 ahil (pl slos 358 plaxl plyelS n Sjge 4wl
W0,8 cdalin ¥ Jgaz 4 axgi Loyl (S adsl ools
b alie o atanl s ol slos po (olo Lugld (Y5
Vo sl oY) e 4z STams oo J5 S35 o555 Y
Sl e 5SS (sl 4y g5 Lol cailonds JoSCas el sl g4
So)s s 4 ale (Y5 (092 Sy pazis (IS job 4 a5
oHen g Boran aib e o j0 95340 aeel (slaol
395 oo gy 3l oal ays Y5 Aol las (YY)
ol F gl ax o VALY L ol o J5 sles slyls (sloyis
P 5 JeSt5 5loo b gl V3 b dunglie 5 5 0l oo
slos b (Sex Y5 5 o5 ole ax,s YENEN L
aibe Sl SOFEN Ll 5 S
OME 295 Glej 93,5 os osaline T Joux )3 4S5 joblailen
VWO ol 5 gl az 0 YW /0 slos [0 oole wgild 5V
S S5 b lahang S anles (Y5 il ast
&



Ol i ale alas

Available Gelatins from Different Sources.
Journal of Food Science, 75: 565-571. Doi:
10.1111/j.1750-3841.2010.01543.

Dincer, M.T., Erdem, O.A. and Ucok, M.C,,
2016. Comparison of recovered carp scales
Cyprinus carpio) gelatin and commercial calf
and pork skin gelatins. Ege Journal of Fisheries
and Aquatic Sciences, 33: 335-341. Doi:
10.12714/egejfas.2016.33.4.05.

Djagnya, K.B., Wang, Z. and Xu, Sh., 2001.
Gelatin: A Valuable Protein for Food and
Pharmaceutical Industries: Review. Critical
Reviews in Food Science and Nutrition, 41: 481-
492. Doi: 10.1080/20014091091904.

Eysturskard, J., Haug, 1.J., Elharfaoui, N.,
Djabourov, M. and Draget, K.I., 2009.
Structural and mechanical properties of fish
gelatin as a function of extraction conditions.
Food Hydrocolloids, 23: 1702-1711. Doi:
10.1016/j.foodhyd.2009.01.008.

Francis, F.J., 2000. Wiley encyclopedia of food
science and technology. Gelatin. John Wiley &
Sons, West Sussex. pp. 1183-1188.

Gelatin Manufactureers Institute of America
(GMIA), 2013. Standard testing methods for
edible gelatin.

Gbémez-Guillen, M.C., Turnay, J., Fernandez-
Diaz, M.D., Ulmo, N., Lizarbe, M.A. and
Montero, P., 2002. Structural and physical
properties of gelatin extracted from different
marine species: a comparative study, Food
Hydrocolloids, 16: 25-34. Doi: 10.1016/S0268-
005X (01)00035-2

Goémez-Guillén, M.C., 1hl, M., Bifani, V., Silva,
A. and Montero, P., 2007. Edible films made
from tuna-fish gelatin with antioxidant extracts
of two different murta ecotypes leaves (Ugni

4

JB osle Sy oad 4 Y5 @l & azg b Sl ol
S ol ool g a5 il ee olié plio 0 Bpas
el S S 2lae DY gamo | nan o

bsgi oS So3 Covgy g )5S ole (eIY5 o LT adlie lade
b ool cwdyn ol gySojlal (Y4V8) o Ken 4 Dinger
10 K5y B ol b ol b YSIVAE/E o YOAEY /- -
a3l By 5 SIS anlss hie 3B oY el e
Db oo Sl Pl (5l

6310,453 ,S.&a“
wol Kne! 0 )| b5 ael Ll 5l a3 dlae oyl
Lol Guisilr 5 ole ool ) V5 gliel wand
9 Olnl JgmsS 0Y5 S50 pizme 0 pde e ailjguds
B oig @5 50 &ly Ol oS (5)5l8 5 pole S

D05 (o0 ST g pad pl ) el gy S Wl

&bw

Blio ;0 Bras 5,50 Y5 ATVAY (ylp! Lo o lastiwl
YEVE seil slasis, 5 o Sy - i

AYAY g (ol jontan g .. )9 ya2 o) (5 Sl
Jd gy 5l el ST SeS @ Y5 gl Al
&b ghe Ghange sy & (HUSO huso) (el
Doi:  OY-FV YV (] ods ele alxe (RSM)
117817.2018.1SFJ/22092.10

oYy Gibes BTN e ( ISy 9.3 5yl ool A
Bl akd G Bwle 0y90 p ezl Gulul Lol e
,o (Oncorhynchus mykiss) LS .55, VY158
YEAY VY ol odles oo ale Jlu sles
Doi: 10.22092/ISFJ.2017.110035

Andre, F. and Cavagnas, A.C., 2003. Gelatin

prepared from tuna skin: a Risk Factor For Fish

allergy or sensitize. International Archives of

Allergy and Immunology, 130: 17-24. Doi:

10.1159/000068370.

Boran, G., Mulvaney, S.J. and Regenstein, J.M.,

2010. Rheological Properties of Gelatin from

Silver Carp Skin Compared to Commercially



e OV (liard 558 olis pad (Auls Ll

leﬁ.@.&; 9 a..sb‘)i.‘.u.:.

molinae Turcz). Food Hydrocolloids, 21: 1133-
1143. Doi: 10.1016/j.foodhyd.2006.08.006

Hall, G.M., 2011. Fish Processing - Sustainability
and New Opportunities. John Wiley & Sons,
West Sussex, pp. 244-250. Doi:
10.1002/9781444328585.ch6

Jamilah, B. and Harvinder, K.G., 2002.
Properties of gelatins from skins of fish-black
tilapia (Oreochromis mossambicus) and red
tilapia (Oreochromis nilotica). Food Chemistry,
77: 81-84. Doi: 10.1016/S0308-8146(01)00328-
4.

Jayathilakan, K., Sultana, K., Radhakrishna, K.
and Bawa, A., 2012. Utilization of byproducts
and waste materials from meat, poultry and fish
processing industries: a review. Journal of Food
Science and Technology, 49: 278-293. Doi:
10.1007/s13197-011-0290-7.

Johanna, M.T. and Miang, H.L., 2008. Effects of
gelatine type and concentration on the shelf-life
stability and quality of marshmallows.
International Journal of Food Science and
Technology, 43: 1699-1704. Doi:
10.1111/j.1365-2621.2008.01756.x

Karim, A. and Bhat, R., 2008. Gelatin alternatives
for the food industry: recent developments,
challenges and prospects. Trends in Food
Science & Technology, 19: 644-656. Doi:
10.1016/j.tifs.2008.08.001.

Lubbers, S. and Guichard, E., 2003. The effects
of sugars and pectin on flavor release from a fruit
pastille model system. Food Chemistry, 81: 269-
273. Doi: 10.1016/S0308-8146(02)00422-3

Mirzapour Kouhdasht, A., Moosavi-Nasab, M.
and Aminlari, M., 2018. Investigation of
Characteristics of Gelatin Produced From
common carp (Cyprinus carpio) Wastes by
Enzymatic Hydrolysis. Iranian Journal of

Nutrition Sciences & Food Technology, 13: 105-

113. Doi: 10.1007/s13197-018-3449-7
Morimura S., Nagata H., Uemura Y., Fahmi A.,
and Kida, K. 2002.
Development of an effective process for

Shigematsu T.

utilization of collagen from livestock and fish
waste. Process Biochemistry, 37: 1403-1412.
Doi: 10.1016/s0032-9592(02)00024-9

Muyonga, J.H., Cole, C.G. and Duodu, K.G.,
2004.  Extraction  and
characterisation of Nile perch (Lates niloticus)

physico-chemical

skins and bone gelatin. Food Hydrocolloids, 18:
581-592. Doi: 10.1016/j.foodhyd.2003.08.009.
Pearson, A.M., Dutson, T.R. and Bailey A.J.,
1987. Advances in meat research: Collagen as
food. Van Nostrand Reinhold Company, Inc.
USA, pp. 209-222. Doi: 10.1007/978-94-011-
5939-5

Piotr P.L., 2004. Water as the determinant of food
engineering properties. A review, Journal of
Food Engineering, 61: 483-495. Doi:
10.1016/S0260-8774(03)00219-X

Rahman, M.S. and Al-Mahrouqi, A.l., 2009.
Instrumental texture profile analysis of gelatin
gel extracted from grouper skin and commercial
(bovine and porcine) gelatin gels, International
Journal of Food Sciences and Nutrition, 60: 229-
242. Doi: 10.1080/09637480902984414

Ratnasari, 1., Sudarminto, S.Y., Nusyam, H.,
Simon, B. and Widjanarko, E., 2014.
Extraction Process Modification to Enhance
Properties of Skin Gelatin of pangas catfish
(Pangasius  pangasius). Food and  Public
Health, 4: 140-150.
Doi: 10.5923/j.fph.20140403.09

Schreiber, R. and Gareis, H., 2007. Gelatin
handbook. Weinhem: Wiley-VCH GmbH and
Co, Germany. pp. 45-117. Doi:
10.1002/9783527610969

Y



Ol i ale alas

Supavititpatana, P.,

Wirjantoro, T.1,
Apichartsrangkoon, A. and Raviyan, P., 2008.
Addition of gelatin enhanced gelation of corn—
milk yogurt, Food Chemistry, 106: 211-216. Doi:
10.1016/j.foodchem.2007.05.058.

Tan, J.M. and Lim, M.H., 2008. Effects of

gelatine type and concentration on the shelf-life

stability and quality of marshmallows.
International Journal of Food Science and
Technology, 43: 1699-17.04. Doi:

10.1111/j.1365-2621.2008.01756

Trindade, A., Fonseca, G.G., Balbinot, E. and

Prentice, C., 2013. Characterization of wami
tilapia (Oreochromis urolepis hornorum) skin
gelatin:  microbiological, rheological and
structural  properties. Food Science and
Technology International, 20: 373-381. Doi:

10.1177/1082013213488776

Uriarte, M.H., Ortega, S.H., Cinco-Moroyoqui,

4

F.J., Sandez, R.O., Jatomea, P.M. and
Ezquerra-Brauer, J.M., 2011. Giant squid skin

Zahuranec, B.,

gelatin: Chemical composition and biophysical
characterization. Food Research International,
44:3243-3249.

Doi: 10.1016/j.foodres.2011.08.018.

Valinassab, T., Pierce, J. and Johannesson,

K., 2006. Lantern fish (Benthosema
pterotum) resources as a target for
commercial exploitation in the Oman Sea.
J. Appl. Ichthyol. 23: 573-577. Doi:
10.1111/j.1439-0426.2007.01034.

Wasswa, J., Tang, J. and Gu, X., 2007.

Utilization of Fish Processing By-Products
in the Gelatin Industry. Food Reviews
International, 23: 159-174. Doi:
10.1080/87559120701225029.
Karuppasamy,P.K.,
Valinassab,T., Kidwai, S., Bernardi, J.
and Bernardi, G. 2012. Cryptic speciation
in the mesopelagic environment: Molecular
phylogenetics of the lanternfish genus
Benthosema. Marine Genomics, 7: 7-10.
Doi: 10.1016/j.margen.2012.05.001.


https://doi.org/10.1016/j.margen.2012.05.001

Iranian Scientific Fisheries Journal Vol.29, No.2

Comparative comparison of physicochemical properties of gelatin extracted from
lanternfish (Benthosema pterotum, Alcock 1890) and Bovine Gelatin

Asgarzadeh F.:; Ataee M.*; Choobkar N. "
“Nchoobkar20@gmail.com

1- Department of Food Science and Technology, Science and Research Tehran branch,
Islamic Azad University, Tehran, Iran

2- Department of Fisheries, Faculty of Agriculture, Kermanshah branch, Islamic Azad
University, Kermanshah, Iran

Abstract

In this study, for the first time, lanternfish gelatin (Benthosema pterotum Alcock, 1890) was
extracted and the composition (moisture, ash, protein), gel strength, gelling and melting
temperature of extracted gelatin was investigated and compared with those of the commercial
bovine gelatin purchased from market. The two gelatin samples were also compared in terms
of color properties. Moisture and ash content of lantern fish gelatin were significantly higher
than commercial gelatin. The result of measurement indicates that moisture and ash content of
lantern fish gel were 8.2+0.1% and 3.2+0.1%, respectively. Protein content of the bovine
gelatin (91.71+0.1 %) was significantly higher than lantern fish gelatin (86.3+0.1 %)
(p<0.05). The gelling temperature and gelling time of the lantern fish gelatin (135 sec+2.0,
23+0.5°C), due to its low hydroxyproline content, was significantly lower than bovine gelatin
(150 Sec+1.0, 26+0.5°C) which is due to fish gelatin nature. A significant difference between
the gel strength of lantern fish (45+1.00 gr) and bovine gelatin (240+1.2 gr) was observed
(p<0.05) and also bovine gelatin had better quality in terms of color factors than the gelatin
extracted from lantern fish. Overall, lantern fish gelatin can be used in many biotechnological
industries, as an economical and halal gelatin source, instead of pig and bovine gelatin.

Keywords: Gelatin, Benthosema pterotum, Physicochemical properties, Gel strength, By
products
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