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Abstract

Gelatin, derived from bovine and porcine sources, has been used in many foods and pharmaceutical products. To

ensure the compliance of food products with halal regulations, the reliable analytical methods are very much required.

In this study, polymerase chain reaction (PCR) assay using species-specific primers was performed to evaluate the

halal authenticity of commercial  pure gelatin and gelatin-containing processed food products. Based on the

specificity and cross-reactivity results of the seven species-specific primers by conventional PCR, the porcine species

primer No. 2 was selected and it was able to detect species DNA in 12 out of 36 processed foods. The cloning,

sequencing, and blasting at NCBI confirmed the presence of pork DNA in 5 out of 12 porcine DNA positive food

samples. The maximum identity (homology) with pork sequence available in NCBI Gene Bank for the five samples

ranged from 87% to 97% and the Query Cover ranged from 94% to 100%. The real-time PCR assay detected more

positive samples (27 positive amplifications) compared to 12 positive samples with conventional PCR using porcine

specific primer No. 2. PCR using species specific primers is a very useful and effective technique for halal authenticity

of gelatin and gelatin-containing food products. © 2017

Author keywords
Gelatin  Halal authenticity  PCR  Processed  foods  Species-specific primers

Funding details

Funding number Funding sponsor Acronym

◅  (https://www.scopus.com/results/results.uri?sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&offset=1&origin=recordpage)

Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

 (https://www.scopus.com/redirect/linking.uri?
targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2017.02.024&locationID=1&categoryID=4&eid=2-s2.0-
85014845553&issn=09567135&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=6810d7e46920e9c8b78168383832fb32&recordRank=)
at Publisher (https://www.scopus.com/redirect/linking.uri?
targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2017.02.024&locationID=1&categoryID=4&eid=2-s2.0-
85014845553&issn=09567135&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=3be0966c829efe3dec46c7310f7a8a62&recordRank=)

 (https://www.scopus.com/sourceid/22577?origin=recordpage)Food Control
Volume 78, 1 August 2017, Pages 297-303

 (https://www.scopus.com/authid/detail.uri?authorId=57193558494&amp;eid=2-s2.0-
85014845553)
Abdullah Amqizal, H.I.a

 (https://www.scopus.com/authid/detail.uri?authorId=6602726019&amp;eid=2-s2.0-85014845553)Al-Kahtani, H.A.a
 (https://www.scopus.com/authid/detail.uri?authorId=53986447700&amp;eid=2-s2.0-85014845553)Ismail, E.A.a

 (https://www.scopus.com/authid/detail.uri?authorId=56611633100&amp;eid=2-s2.0-85014845553)Hayat, K.a 
(mailto:khayat@ksu.edu.sa)

 (https://www.scopus.com/authid/detail.uri?authorId=6603028871&amp;eid=2-s2.0-85014845553)Jaswir, I.b 

a

b

 View references (31)

Metrics
0 Citations

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

, 

, 

(2011) Food Chemistry

, 

, 



 ▻ (/alert/form/document.uri?eid=2-s2.0-85014845553&ATP=document&mode=C&AID=NEW&origin=recordpage&view=extended)Set citation alert

 ▻ (/results/rss/handler.uri?citeEid=2-s2.0-85014845553)Set citation feed

(https://www.scopus.com/record/display.uri?
origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-
78751579170&citeCnt=0&noHighlight=false&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-
KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=0)

Towards a quantitative application
of real-time PCR technique for
fish DNA detection in feedstuffs

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=26421009700&zone=relatedDocuments)

Benedetto, A.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=9747166300&zone=relatedDocuments)

Abete, M.C.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=22837235600&zone=relatedDocuments)

Squadrone, S.

(https://www.scopus.com/record/display.uri?
origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-
33749614602&citeCnt=0&noHighlight=false&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-
KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=1)

Species-specific PCR for the
identification of ruminant species
in feedstuffs

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=12774456800&zone=relatedDocuments)

Martín, I.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=34770055200&zone=relatedDocuments)

García, T.

(https://www.scopus.com/authid/detail.uri?
Fajardo, V.

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2017.02.024&locationID=1&categoryID=4&eid=2-s2.0-85014845553&issn=09567135&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=6810d7e46920e9c8b78168383832fb32&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2017.02.024&locationID=1&categoryID=4&eid=2-s2.0-85014845553&issn=09567135&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=3be0966c829efe3dec46c7310f7a8a62&recordRank=
https://www.scopus.com/sourceid/22577?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57193558494&amp;eid=2-s2.0-85014845553
https://www.scopus.com/authid/detail.uri?authorId=6602726019&amp;eid=2-s2.0-85014845553
https://www.scopus.com/authid/detail.uri?authorId=53986447700&amp;eid=2-s2.0-85014845553
https://www.scopus.com/authid/detail.uri?authorId=56611633100&amp;eid=2-s2.0-85014845553
mailto:khayat@ksu.edu.sa
https://www.scopus.com/authid/detail.uri?authorId=6603028871&amp;eid=2-s2.0-85014845553
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-85014845553&ATP=document&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85014845553
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-78751579170&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=26421009700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9747166300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=22837235600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-33749614602&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=12774456800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=34770055200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=12776473300&zone=relatedDocuments


6/6/2017 Scopus ­ Document details

https://www.scopus.com/record/display.uri?eid=2­s2.0­85014845553&origin=resultslist&sort=plf­f&src=s&st1=Identification+and+verification+of+porcine+DNA… 2/8

References (31)

0646-11 King Abdulaziz City for Science and Technology KACST

Funding text
This research was fully supported by a project grant from King Abdulaziz City for Science and Technology with a
contract No. (0646-11).

Aida, A.A., Che Man, Y.B., Raha, A.R., Son, R. 

(2007) Journal of the Science of Food and Agriculture, 87 (4), pp. 569-572. 

doi: 10.1002/jsfa.2699 

Amaral, J.S., Santos, G., Oliveira, M.B.P.P., Mafra, I. 

(2017) Food Control, Part A 72, pp. 53-61. 

doi: 10.1016/j.foodcont.2016.07.029 

Arslan, A., Ilhak, O.I., Calicioglu, M. 

(2006) Meat Science, 72 (2), pp. 326-330. 

doi: 10.1016/j.meatsci.2005.08.001 

Benedetto, A., Abete, M.C., Squadrone, S. 

(2011) Food Chemistry, 126 (3), pp. 1436-1442. 

doi: 10.1016/j.foodchem.2010.11.131 

ISSN: 09567135
CODEN: FOOCE
Source Type: Journal
Original language: English

DOI: 10.1016/j.foodcont.2017.02.024
Document Type: Article
Publisher: Elsevier Ltd

 ▻ (https://www.scopus.com/search/submit/references.uri?sort=plf-
f&src=r&imp=t&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a260&sot=rec&sdt=citedreferences&sl=23&s=EID%282-
s2.0-85014845553%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85014845553)

View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Detection of pig derivatives in food products for halal authentication by polymerase chain reaction-restriction fragment length polymorphism
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=)

Cited 34 times (https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-33847759912&src=s&origin=reflist&refstat=core)

View at Publisher (https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjsfa.2699&locationID=3&categoryID=4&eid=2-s2.0-33847759912&issn=00225142&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=2e1b38f8097f6ddde9c2b213d78d980d&recordRank=)

2

Quantitative detection of pork meat by EvaGreen real-time PCR to assess the authenticity of processed meat products (https://www.scopus.com/record/display.uri?eid=2-s2.0-84989944902&origin=reflist&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=)

View at Publisher (https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2016.07.029&locationID=3&categoryID=4&eid=2-s2.0-

84989944902&issn=09567135&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=e1d07322cdeae2a14e5cb80b28649171&recordRank=)

3

Effect of method of cooking on identification of heat processed beef using polymerase chain reaction (PCR) technique (https://www.scopus.com/record/display.uri?eid=2-s2.0-27644441908&origin=reflist&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=)

Cited 86 times (https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-27644441908&src=s&origin=reflist&refstat=core)

View at Publisher (https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.meatsci.2005.08.001&locationID=3&categoryID=4&eid=2-s2.0-

27644441908&issn=03091740&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=133dc5fc55122e9cc0d53e413b2fbdc0&recordRank=)

4

Towards a quantitative application of real-time PCR technique for fish DNA detection in feedstuffs (https://www.scopus.com/record/display.uri?eid=2-s2.0-78751579170&origin=reflist&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=)

Cited 18 times (https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-78751579170&src=s&origin=reflist&refstat=core)

View at Publisher (https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodchem.2010.11.131&locationID=3&categoryID=4&eid=2-s2.0-

78751579170&issn=03088146&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=7f5712b3576be3177baee18d3bc9198d&recordRank=)

(2007) Meat Science

, 

, 

(2017) DARU, Journal of
Pharmaceutical Sciences

Find more related documents in
Scopus based on:

origin=recordpage&authorId=12776473300&zone=relatedDocuments)

(https://www.scopus.com/record/display.uri?
origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-
85012926787&citeCnt=0&noHighlight=false&sort=plf-
f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-
ABS-
KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=2)

Simultaneous detection of bovine
and porcine DNA in
pharmaceutical gelatin capsules
by duplex PCR assay for Halal
authentication

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=57193308362&zone=relatedDocuments)

Nikzad, J.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=14014292500&zone=relatedDocuments)

Shahhosseini, S.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=6504310407&zone=relatedDocuments)

Tabarzad, M.

(https://www.scopus.com/search/submit/mlt.uri?
eid=2-s2.0-
85014845553&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments)

View all related documents based
on references

 ▻ (https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-
85014845553&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments)
Authors

 ▻ (https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-
85014845553&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments)
Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a260&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85014845553%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85014845553
https://www.scopus.com/record/display.uri?eid=2-s2.0-33847759912&origin=reflist&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-33847759912&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fjsfa.2699&locationID=3&categoryID=4&eid=2-s2.0-33847759912&issn=00225142&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=2e1b38f8097f6ddde9c2b213d78d980d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84989944902&origin=reflist&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodcont.2016.07.029&locationID=3&categoryID=4&eid=2-s2.0-84989944902&issn=09567135&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=e1d07322cdeae2a14e5cb80b28649171&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-27644441908&origin=reflist&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-27644441908&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.meatsci.2005.08.001&locationID=3&categoryID=4&eid=2-s2.0-27644441908&issn=03091740&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=133dc5fc55122e9cc0d53e413b2fbdc0&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78751579170&origin=reflist&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85014845553&refeid=2-s2.0-78751579170&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.foodchem.2010.11.131&locationID=3&categoryID=4&eid=2-s2.0-78751579170&issn=03088146&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=7f5712b3576be3177baee18d3bc9198d&recordRank=
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=12776473300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85012926787&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods&st2=&sid=189D4831E57713940C2D563233BB7BDA.wsnAw8kcdt7IPYLO0V48gA%3a150&sot=b&sdt=b&sl=122&s=TITLE-ABS-KEY%28Identification+and+verification+of+porcine+DNA+in+commercial+gelatin+and+gelatin+containing+processed+foods%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57193308362&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14014292500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6504310407&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85014845553&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85014845553&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85014845553&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

