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Abstract

In recent years, interest in halal authentication from the domestic food and cosmetics field has been growing for
advances into the overseas halal market. For halal authentication, the product must not contain haram ingredients
derived from pig, dog, human, GMO, etc. In this study, the presence of haram ingredients in plant extracts (carrot,
oyster mushroom, and pine needle) treated with papain and bromelain and cosmetics (mask pack and cream) con-
taining these extracts were analyzed by PCR to confirm whether these cosmetics were suitable for halal authentica-
tion. Detection limits of the PCR method that specifically detected template DNA of human, pig, dog, and GMO
were 1.29x10° 1.14x10°, 1.24x10* and 2.02x10° copies/tube, respectively. PCR was not inhibited by the plant
extracts or cosmetic ingredients. Results of PCR for the plant extracts or cosmetics containing these extracts were
all negative. This PCR method could be used to rapidly identify the presence of haram ingredients in raw materials
or final products during the manufacturing process of food and cosmetics.
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2 halal® 2 A E} GMO A &L halalE 1A R &
=rh(Kim, 2015). =3k E41 AR E 0] 83 gol = faf
£ mpAjof st vAE Y djol= AHE-H wiA| o 3f
ARl THUE A AEsHA oF

dholo} 3=, Al A& 2 150-2000] 71
7t EASHY ZF 713e] 5908 e Ao
W&ok (Han & Lee, 2016). Z@o]A]o}e] JAKIM,
ylAlole] MUI Q150] tjiE Aol TdEAFOZ S
J

Ag AA TS AAF Trk(Seo, 2014).
g AFS A8l AFe] T/ wet =
o] Fgsltt A o] &=
7|92 & A5
Hol F& o] &Ht} T de 7|3t
o] 8-t HA IAAsEHE HAE(Che
., 2005a; Nurjuliana et al., 2011; Park et al.,
2017), fourier transform infrared (FTIR) spectroscopyS ©]
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438 HA 715 213275 (Che Man et al., 2005b), high
performance liquid chromatogrphy (HPLC)E ©]&3t 7}
2 Z oA 9] A dF7Z(Bargen et al.,, 2014; Rashood et
al., 1995), nuclear magnetic resonance (NMR) spectroscopy
2 o188 AFolAel BAf A HF (Siciliano et
al,, 2013) 52| o] o] &H L vk, AN AF W o
et Agito]l E9tElo] i AT, B84, s Ao}
g 7HEE RS AXZ] Wl 2ol wet HEg

2t 2 4 Qo
= B YAl Edolm o= ZF ML

il
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U7 wiEel, AEE ThE AFS EA A
237412 19 chNakyinsige et al, 2012). @}
A1 Species-specific DNAE 7 Z3l+= Polymerase Chain
Reaction (PCR)S ©]&-3t #AH-2 AF F 1= DNA
£ TEato Y Tl S AEEY EAE 1T
T Ue 78 dite] @ 4 Uvthk(Lockley & Bardsley,
2000). GMO #}E<] 79+ M Ao o2 F7x &
Hol] AJEm g o] Ao &3] 2o]= 35S promoter}
nopaline synthase (NOS) terminator®] &) o] FZ GMO
& A 4 lthBarbau-Piednoir et al, 2010; Waiblinger
et al., 2008). 2F & GMO 3 552 AN I
© 2 35S promoter2} NOS terminatorgE ©]-8%F PCRH 0]
AHE-E AL AT}

F 2 AFIM = PCRE o] &3 T4 o] o] By
3 YO 1KChe Man et al.,, 2007; Alaraidh, 2008), 3}733%
oAM= iAol A A YA & B AFolM=
sPEo R gl AR Ew A rkiA9s) A9 754

FE A% A FEE(F2, =EEA, &2 Jt

S o5 TR 7 VA FEEF FEEol I
Ve A% Aol GURYEO R AFVA A 913t
of, F2 S FREA, N, A, GMOYES A% 4%

EETT

AlE FEESN SEE
2 AFo) A8-3 liquid-type mask pack 3H&3F, cream
AR e sPdE 283 AEFEES FChemlandol| A Az

3
sttt FEE2 PFE 7IsAEE e F e 78
amino acid®} peptide®] TFS F7HA7]71 el uhatofe]
g e &4 papaint TRlofEe] @A HEajE A
bromaline2 A3l FE2EL viX|E A G405
2g3tE I8l e =AU

7k g FE2E AES I, =EEHA, &9 72+

o
84 VA2, papain A2l ¥ bromelain X202

o
05 ST 7 FEEL 9, mERHA, £9

5 27 1% (wiv) &8, sPdEddle 50%°] F=
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SRRt RO EE g S

o WA} npAmw A Yy 2 A Y
A7 15, 24 FAY 25

7)
+ 3%, papain A2 FEE 7 3% 2 bromelain

MZO0|M chromosomal DNA 2! template DNA2| =&

A 719k A7) AlF wHECIA ek, GMO
5 (Roundup Ready Soya Bean Powder)= Sigma A&
< AHEstRen, A AR EE AP HES
213 AF st ARESIA T FAGHAE AFH = WA A
A HEF 20mLE §ietell ¥ar of 287F A ¥ 13,000
rpmol| Al 1027+ DA et 2 pellets MERE AHE-3H
Atk

7zt AZ2XE chromosomal DNAS FZ317] 93|
Power Prep™ DNA extraction kit (Kogenbiotech, Seoul,
Korea)& AHE-313ITE DNA 5 A|2AL] WS st
oh B3 39| AEFEE, 289 kA A9 18
3 FEE0] H7HE sPEEOlA DNAE FEsk=d 94
Power Prep™ DNA extraction kit (Kogenbiotech.)E A}-&

SFATH

Oligonucleotide primers

=], 1A, 7l 2 GMO DNAE SZA|7]7] $1¢t primer
£ 971X <9E Table 19] A|AIEHSATE PCRO| AHE-€
primersE EZ 25 X8 (Seoul, Korea)ollA FHsle] AR
SISt} EA15le = target DNA (S1A], 186 bp (base pair);
shA], 139 bp; 70, 209 bp; NOS terminator, 151 bp)e] HZ
SHAE copy numberZ =74 3}7] ¢8| chromosomal DNA
ZRH target DNA 992 ¥ 338l= template DNA(SIA],
575 bp; ENA1, 403 bp; 7N, 422 bp; NOS terminator, 166 bp)
£ PCRE 77} S3&38lo] ARSI

PCR

Thermocycler=  StepOnePlus real-time PCR System
(Applied Biosystems, Foster City, CA, USA)S ©]&3]
PCRS AP35}t 7+ AMZ9] chromosomal DNAZ H-E
template DNA 53} template DNAZ 5B 2% target
DNA?®| FFo] AR&-gF PCR 2712 th2-¥} ) PCR ¥
LMol ZAL chromosomal DNA EE template DNA
1 uL (microliter)2} 10 pmol (picomole)/uL2] primer set
1 uL, 10x Taq reaction buffer 2.5 uL, dNTP 0.5 pL (con-
taining 10 mM of each dNTP), DNA polymerase (Taq
DNA polymerase, SolGent Co., Daejeon, Korea) 0.125 pL
T ARkl W SRR FF] 257t HES S
t}. Thermal cycle 712 95°ColA 5&7F 7vE § 95°C
30%, 60°C 30%, 72°C 30ZE 1cycleZ 3l F 40 cycle
S T8 F 72°ColA 38 ¥ wAIR T PCR A2
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Table 1. Oligonucleotide sequences of primers used in this study

Target gene Oligo name Sequence (5 — 3°) Amplicon (bp) Reference
F: CTG GGC AAA TAG GGG GCA A .
human 1 575 this study
H R: AGG GTT GTG GAA CAT GAA GGG
man
B F: AGG GTA TCT GGG CTC TGG
human 2 186 Kanthaswamy et al., 2012
R: GGC TGA AAA GCT CCC GAT TAT
1 F: CCC ATT CGC CTC ACT CAC A 103
i
_ pie R: GTT GTT GGC GGT TACGAG GA ,
Pig Kim et al., 2018
- F: GAC ATA GAC AAA ATT TCA TTT CACC 139
i
PIE< 7RI CAC CCC ATA TTA AAC CAG AAT GA
F: GCT CTC TCA ATG GCA CCT CC .
dog 1 422 This study
b R: GTA TCG CAG CGC GTA GAA GA
0og

1oay _F:CGC CCATGT ATT ACT TCA TCT GTT GCC "
o8 R: CAC GGC GAT GGC GCC CAG GAA

nos 1 F: TGA ATC CTGTTG CCGGTCTT 166
R: CGC TAT ATT TTG TTT TCT ATC GCG T

) F:GTC TTG CGA TGA TTA TCA TAT AAT TTC TG 151
n
o8 R: CGC TAT ATT TTG TTT TCT ATC GCG T

Kanthaswamy et al., 2012

this study

NOS terminator Korean Food Standards

Codex

M12 3 456 7 8 9 10 11 12

Fig. 1. PCR amplification of human, dog, pig, and NOS terminator DNAs with species-specific primer sets PCR products were
analyzed by electrophoresis through a 1.5% agarose gel. Lane M, 100 bp ladder; lane 1, human 1 (575 bp); lane 2, human 2 (186 bp),
lane 3, no template control; lane 4, dog 1 (422 bp); lane 5, dog 2 (209 bp); lane 6, no template control; lane 7, pig 1 (403 bp); lane 8,
pig 2 (139 bp); lane 9, no template control; lane 10, nos 1 (166 bp); lane 11, nos 2 (151 bp); lane 12, no template control.

71 $138ll PCR clean-up gel extraction kit (Macherey-Nagel,

1.5% agarose gelol|l A 7195 3Fo] 82159t
3 Durenm, Germany)E A28t} Template DNA §&% =

)
PCR A& 745 98 AH&-3 primer set (Table

DEoN 93] FZ5+= DNA @2 F715 Felslr] fls)
4 F2] chromosomal DNAZR-E] Z} primer set (human 1,
pig 1, dog 1 and nos 1) ©]83} template DNAE %
Zaadth 39 A, A, JH 2 GMO T tem-
plate DNA =71+ zHzt 575, 403, 422 2 166 bp ©|Ath
(lane 1, 4, 7 and 10 in Fig. 1). =3+ Z} template DNAS
At WF9] target DNAE S A|7]1= primer set
(human 2, pig 2, dog 2 and nos 2)Z FZ A]#A, <A,
HA, A 2 GMO 59 target DNA 7|7} 247} 186,
139, 209 % 151 bpY S 13t tH(lane 2, 5, 8 and 11
in Fig. 1).

Template DNA2| copy number 2%
PCRZ ZZ3t template DNAE agarose gelollA] 3|43}

A4 9dl Spectrophotometer (Model 6705 UV, Jenway
Co, Staffordshire, UK)E A}M8-3le] DNA copy number&
Al A5 tH(Whelan et al., 2003).
2ny o
Template DNA2| copy number

PCRZ &4 A= T2 DNAE TEZAZ W template
DNAZ chromosomal DNA HE+= target region©] 3%
2k Afo]Zz9] DNA TS A8kl (Lampel et al., 2000;
Whyte et al., 2002). ZAF B4 Al 92 F U= O
XAl g AR o=z Algh =], 7, NOS terminatorS
o] &3 GMOE AA s th

ZFzke] PCR RE3-o14 42k =17]19] DNA & o] 29
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A grob MEol2 g dofut

3l target DNA
reglonol 4_‘5}5] template DNA ‘?_1"49— PCRZ ZZ3 ¢}
=(Fig. 1) copy numberE Al4tste] AM-§3}9th. PCRE
Z33k 7} template DNAE agarose gelollA] HA| g
spectrophotometerS ©]-&3to] ztzke] =5 A4S =
A3 7+ DNA 5%& A 8.1ng/ul, SHA 50.5 ng/ul, 7H
57.5 ng/uL, GMO F 36.9 ng/uLo|T}. 2+ template DNA2]
=9 amplicon size (bp)E ©]-83}l] template DNAQ]
copy numberg Al4He A3, AFE DNAE 1.29x10", =]
DNA= 1.14x10", 7} DNA+ 1.24x10", GMO & DNA+E
2.02x10" (copies/pL)e] St}

N

PCR o HE6HA|

2 AFo|A A3 PCR WHY AZIHAES 2ASH)
3l 4F<] template DNAE 3 F%(2F 10'-10* copy
number/tube)ZE 3|45l PCRS 43315t} PCR *H 9]
AE3A = A9 DNAE 129><103 1 X] DNATE 1.14x10°,
7/l DNAE 1.24x10°, GMO ¥ DNAT 2.02x10° (copies/
pL)°] A TH(Table 2).

PCRS ©]&3 DNA A& REgolA &3] A7 =&
Aol ZA3taA} st AE W EAE F+ de oY
PCR AsfjAlo] 2]st 9134 WkS-o]th(Demeke & Jenkins,
2010). 2]& 2] 7% polysaccharides, tannic acid, collagen,
myoglobin, ethanol, H%°]& G°| PCRE Adlste AL
2 434 9dthRossen et al., 1992; Liibeck et al., 2003;
Schrader et al., 2012). 34&2] 25 20| 2]Fd H]
& Wz ©<Edh(Ku et al, 2013) PCRS A& sk A
ol theiA= 2 G A ok Eg A= "él"?— Zoll
pectin, polyphenols, polysaccharides 5°] DNAE </FA]7]
A, primer =& polymerase®}2] AE-S Wl O}Oq PCR
S Al d & Aokl g8 A A Th(Schrader et al,

2AE FEEOIY IAF AJwo] PCRE Asl|st=A] gl
2
=

371 918 92, £ 2 geA FEE A vk
A% g A A9H 22 =2 DNAE o8 s=2 3
74t & 7} DNAE %319 PCRS S8t B, &

6% 212]al 3PFFE 28l

!
3

SRRt RO EE S

Table 2. Detection limit of the PCR assay

Amount of template DNA

DNA (copies/tube)

Detection result

1.29x10* +
1.29x10° +
1.29x10? -
1.29x10' -

Human

1.14x10*
1.14x10°
1.14x10? -
1.14x10 -

Pig

1.24x10*
1.24x10°
1.24x10?
1.24x10 -

Dog

+ + o+

2.02x10*

NOS 2.02x10°
terminator 2.02x107 -
2.02x10" -

+ +

A DNAQ| AZE3E= 1.14x10° (copies/uL) ©] 3 TH Table
3). o] A3}= PCR W9 HX] DNA A&3IHAE ‘iTJé 3}
Table 298] A3} FYste] & Aol AHES A& F&
4 IAZ HBEELS pCRE A)stA] &= Aoz ot
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Table 3. Detection limit of PCR assay for spiked porcine DNA in cosmetics and plant extracts

Amount of Spiked Cosmetics Carrot extract Pine needle extract Oyster mushroom extract
templlate DNA Liquid C Enzyme treated Enzyme treated Enzyme treated
(copies/tube) mask pack ream Papain Bromelain Papain Bromelain Papain Bromelain
1.14x10* + + + + + + + +
) 1.14x10° + + + + + + + +
Pig 1.14x10° ; ; ; ; - ; ; -

1.14x10" - - -
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Table 4. Detection of non-halal ingredients for halal verification in plant extracts
- Carrot extract Pine needle extract Oyster mushroom extract
DNA I;Z:tt;zf Enzyme Enzyme treated Enzyme Enzyme treated Enzyme Enzyme treated
untreated  Papain Bromelain untreated  Papain Bromelain untreated  Papain Bromelain
Human + - - - - - - - - -
Pig + - - - - - - - - -
Dog + - - - - - - - - -
NOS terminator + - - - - - - - - -
Table 5. Detection of non-halal ingredients for halal verification in cosmetics containing plant extracts
Liquid mask pack or cream type cosmetics
DNA Positive [ iquid Carrot Extracts Pine Needle Extracts Oyster Mushroom Extracts
control  mask  Cream Enzyme Treated Enzyme Treated Enzyme Treated
pack Untreated ———————— Untreated - — Untreated ——————
Papain Bromelain Papain Bromelain Papain Bromelain
Human + - - - - - - - - - - -
Pig + - - - - - - - - - - -
Dog + - - - - - - - - - - -
NOS terminator + - - - - - - - - - - -
2 G, eI, £ FE2E 3539 o] FEE0 2 of
papainZ} bromelaing Z}Zt X 2|$ 659 FE2ES X33
T 9T FEE AE 2L ] FEE0 29 E= 2 e AF B s 2okellA alle] A
FHA R vpaa By 39 PEE F 2055 de S5 f8 2 A5l Uig 3ol EmoA A Qv &
B 4%0] RS AET T = PCRE T3t AT Tod aF AlFel =:A, A, A, GMO 3%
wA FEEo] e PCR A3, A4 xS Ad 22 haram AEE5°] =A== <F Hr} & A4
959 FE=2 471 stE Aol el 27 34W-8S & papain bromelaing 2|3 AEFESE(ES, =EE
YER AAtH(Table 4). E45 A2|eHA] &2 G, =E2H WA, &9)o] XUPE] 3143 (cream mask pack)°] =
A g &Y FEEWT olYz} o]E9| papainZ bromelain olZ ol IR E Felst7] Qls) olE FEE HFAE
= 47 A aaAgeE 25 54010 FEE 2 oA haram 9] A ofF-E PCRS °l&sto] 43t
T Aae AR AV gle Ao® Bl A AH, SAL 7 B GMO t9] template DNAS =
B3 FEE 4 AU FEES v S o]F o= HEsk= PCR W] A= A4 1.29x10°
Z4zy E39ek A|FEol Uis] PCRS 3t A3}, <F4 o 1.14x10°, 1.24x10* ¥ 2.02x10° copies/tube ©] % TF. PCR
Zag ALlR 2059 SPFES 7HA] st R dall A= FEEolu sPEE ARl olal As A sk
25 SANES YERNITH(Table 5). wh=a2 3 A7 o AEFEEY olE°] H7HE cream3} mask packol] 3l
b FEE 9 24 AT FEENAM BT 24 ¥k8 PCRES 73T A3 BF SAoIUth & PCR HH2 4
= Uehl sPEE 45, SAE B ASAF o127 Folu sHEE lzﬁrXq < AAEY HSAFAA
2l B sk AR fle A o' 34| 7ssith haram 28] X E A& &]lsk= o &8o] 7ke
H| & PCR W] %Ul ZFe DNA®E A=T 5 e 1) g Qo7 HolY
G Wz Wel7le shy PCR A& olst® EA) st
= Qe A& TFe S dds] wiAlE = itk =9 ZAtel =
GMO®] 7, Y#:iFd= =Yl 35S promoter?t NOS
terminators 4] 942 A|A®E 2 ATRol|A] A< PCR 2 ATE sEEET Ader s Ee78
WHoRE HEY 7 glth olgd ZAES BE AN 7] FEAEIeN A o] Adow FYPEAEFY
o] Ad FFA Aol % v opFeta Wzst thEAME: 315052033HD030).
W] side] Fasith. & A3 oA sEgk PCR W2
T AF Az T AFAE, = B ASAF References
o o]27174A] atgt i) A& RUE P &8l 7t
S5 Ao =7 Bt} An SG. 2015. Halal Certification Manual In: HAS 23000.1.
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