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Method of Test for Animal-Derived Ingredients in Foods-
Qualitative Test of Milkfish Ingredient

L @A&EE: Ay FAANERTAE A28 L H D2 R Hmsh -

2. HRERF kB A B54% R JE(polymerase chain reaction, PCR) ik B Brod B A Bade R JE

(real-time polymerase chain reaction, RT-PCR) 7 7% -

21 TEBHE THEFEEEMNREF - LR R - RBEATERIE - 3 DNA B -

PCR R # & H R PCR S EHRBELEAGIGEM » B & TG L o
PCR&RAH z e ® B & B msT -

22, g2ED

2.2.1.
222,
2.23.
2.24.

2.2.5.
2.2.6.
2.2.7.
2.2.8.

A - Bk & 260nm ~ 280 nm -

# B R4 8 (Vortex mixer) »

HAEZ#RKE L DNASLIER -

EELRMIEEE BETHE 40CUT » AFETiE 133 mBar ;LT » 4tk
BREER -

o IEES C BSSCRERKRENE -

PEAS RO D TiE 20,000x g LB 4CEBIEHE -

Brok BEAMEEHCERCA -

#4542 R JE £  ABI PRISM 9700 Sequence Detector » 2% F] & & -

229, PR R AR E (=2 . AB] PRISM 7700 Sequence Detector # Roche
LightCycler » & F] 4 & -

2.2.10. T4 : £ DNA Bk A -

2211 R E R B #2# © Retsch MM200 » KBRS o

2212. BAAE B B/ EABRA -

2213 % shss 0 Bk K 312 nm > 365 nm 4 E -

2214 R T BABRRENRE -

2215 R ®RBEE -

2.2.16. pH 3] 5 4% o

2217 KB#EE  BELICANEHE -

2.2.18.

AP BAFEETAL2000 g FHAEAHO0Ll g RAFEEA 100 g F&E

2.2.19.

& Tmg-
RABKS -

1 ATEABERXARRZESGEARKARBES PRTFE  RZ > RER R
BRZERBBTARRARBERTRES -

2Rk

23. R

2.3.1.

DNA # B f : RNase ~ & (96-100%)35 3% 4 F 4 49 54 & X % > DNeasy®
Blood & Tissue &4 -
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232.PCRH
23.2.1. &5 A3+
232.1.1. 3 (28 AR : 168 ribosomal RNA - #t4E Py 2R B L H)
3]+ F : FishF, 5'-CGCAAGGGAAAGCTGAAAGAGA-3’
3]+ R : FishR, 5'-TCGGTAGGTTTGTCACCTCTACTC-3'

PCR 3% #2 & #1 K /I~ 234 bp

232.12. 8,8 & (3Z84 4 F : 16S ribosomal RNA)
3]+ F : CHANF, 5'-GCTACTCCGAGACAGCCTAAGAA-3'
5] F+ R : CHANR, 5'-AGTGGCACATCGGTGACTGGA-3'
PCR 312 & 4 K> 175 bp

23.22. HRRKA 3| FRIEHEY
2.322.1. &3 (2 A : 16S ribosomal RNA » #:4E 3 BB H)
3] F F : FishF, 5'-CGCAAGGGAAAGCTGAAAGAGA-3'
2] # R : FishR, 5'-TCGGTAGGTTTGTCACCTCTACTC-3'
#£4t+ P : FishP, 5'-(FAM)-TACCTTTTGCATCATGATTTAGCCAG-
- (TAMRA)-3'
PCR 3% 18 & #1 A /]> 234 bp

23222 3.8 & (E&HE B 168 ribosomal RNA)
2] + F : CHANF, 5'-GCTACTCCGAGACAGCCTAAGAA-3'
2] % R : CHANR, 5'-AGTGGCACATCGGTGACTGGA-3'

1F 4+ P : CHANP, 5'-(FAM)-TACCGAACTTAGTGATAGCTGGTTGCCCGA-

(TAMRA)-3'
PCR 3442 & 4 X/ 175 bp

3 ARZITF O HHE UBEHEKAFERBELRE > S EREN20CHAEHR -

A SRz EH HHE REFLAKFEREETRE  EBLEN20CHFHE
o EA EBNIRTE o 3F4F Sk A  6-carboxy-fluorescein (FAM)AZ 32 > 33 3%
A 6-carboxytetramethyl-rhodamine (TAMRA)#: 2 ©

2.3.2.3. £ 8% =48 (deoxyribonucleoside triphosphate, dNTP)
4 3 & B ¥ = #% # (deoxyadenosine triphosphate, dATP) » % &8 H = #h Bk
(deoxycytidine triphosphate, dCTP) » % &, & ¥ % -4 3 = 5k # (deoxyguanosine
triphosphate, dGTP) & % £.84 ¥ = 4 #% (deoxythymidine triphosphate, dTTP)&-
25 mM ZIER °

2324, B4
Taq DNA polymerase (2 U/uL) > X Bl #& 4% °

2.3.2.5. TagMan Universal PCR Master Mix (%8 3235 A > i& A # ABI PRISM 7700)
W4 PCR M EXEBBERH =88 - ROoBERB  EAFETATH
M3l F ~ F4HR AR A EE DNA B o
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2.3.2.6. LightCycler-FastStart DNA Master Hybridization Probes (#£323X5H - & A

2.33.

2.34.

# Roche LightCycler)
M4 PCR FiELEMEBTF MM - ROBERE  EALHETETF
o3l F ~ 14T R A B8 DNA B+ o

€k A © %4t T 42 (ethidium bromide) - # B (agarose) ~ i & & (bromophenol
blue) ~ =— ¥ X B (xylene cyanol FF) v Z — B m T & = 4%
(ethylenediaminetetraacetic acid disodium salt, Na,-EDTA) - = & P A S A F i
(tris (hydroxymethyl) aminomethane (Tris)) ~ H 34 ~ #8 > B0 F A B W&
W& -DNA > FERL Y (DNA molecular weight marker) : 100-bp DNA
ladder marker - :

HEAMYE A8 azxa% RERATERHLEZENRLIRRAHRESHE
pIDM3 2 % £ Kk AHBAME -

24, BRABRAHED

24.1.
24.2.
2.4.3.
2.4.4.
2.45.
2.4.6.
2.4.7.
2.4.8.
2.409.

%& % (Pipette) : 10 pL ~ 20 pL. ~ 100 pL ~ 200 uL & 1000 pL -

TokBh HEE-

% & 4 38 (Pipette tips) © 10 pL ~ 20 pL ~ 200 ul. & 1000 pL -

B 1200 pul ~ 600 pL ~ 1.5 mL & 2 mL -

PCR R FE# : 200 pL & 500 pL -

PCR 335 %42 %% ! Roche LightCycler £ 7 -

I R ABHR ¢ 50 mL ~ 100 mL ~ 250 mL ~ 500 mL ~ 1000 mL & 2000 mL -
BEE#CE S0mL - ‘

WBIER C FL4& A 0.45 um 0 ¥ E A nitro-cellulose -

50 FRZWB RS Em A & DNase ;5 2 o
3 6 % %1% A Roche LightCycler 8% » + F A -

2.5 Hplzmy

2.5.1.

5 4% TBE (Tris-borate-EDTA) % #7:8%&

BRZRFRAAATIR S4g - MEL27.5g & 0.5M pH 8.0 EDTA ;%% 20 mL >
haKIE RS 5 E 1000 mL - 4448 5 4% TBE S8 7% - BB R AT UR#MHES 0.5
4% L]

2.5.2.

2.53.

2.54.

2% R

BMEEB 2 g mA 0545 TBE &%k 100 mL > m# g EEB R4
R BELNE BANEAXBRESLE BEEANBEXIRM HFE A RE
% 0 BpE4E A -

6 BB R &85 7%(6 x gel loading buffer)

BEBARE 25 g —FRE 025 g RERH W 30 mL > v A& H 4k 100
mL > 3 BN 4CKBETHEHA

BhR#R
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ﬁmﬁ%aﬁ&uvmﬁumm%%’ﬁ%ﬁﬁ(@k@ﬁjm@mm,&
AR EUAXBERSRILLE | pg/ml - RILLRARBEN Y > BLE R
p

2.5.5. PCRx%®7D
2551, &7HHEEAR

10 4% PCR £ 4557 (4 15 mM MgCL) v 2.5uL
Tag DNA polymerase (2 U/UL) .cocvvvvriiiiiniiicinincceceeiena 1.0 pL
25 MM ANTP ..ot .4.0uL
LO UM I F oot bebe s 1.0 uL
L0 UM F]F R ottt 1.0 uL
# }%EL DNA JER (285 100 D) et eseenenenenene 5.0 uL.

BAHL 7K oottt 10.5 uL.
%‘&%ﬁ% ........ et e e e et e et ean 25.0 uL.

2.5.5.2. ABIPRISM 7700 Sequence Detector 2% 343X &3

S UM Bl Foee et 1.25 uL
SUM B]F Rttt 1.25 uL
B33 UM IEAE Pooee e 1.7 uL
TagMan Universal PCR Master MiX........ccooevinnnininnnininenenneen, 12.5 pL
*ﬁ){& DNA R (288 100 0Z) woriverireieereeiie e aere e 5.0 uL

BB 7K oottt s eaes 3.3 puL
%@%%ﬁ ........................................................................ 25.0 uL.

2.5.5.3. Roche LightCycler #£ 32 3 5 A

S UM B Foeeeeteee ettt 1.5 uL.
S UM B]F Rttt 1.5 uL
B33 UM AR Poeeeeeeereee e 1.5 uL
LightCycler-FastStart DNA Master Hybrldlzatlon Probes .....ccccceeeee 2.0 uL
25 MM MECLL ZE R cvevveveieeieiinieeieeeee et 2.4 pL
AR DNA B (B2 F 1000Z) oo 5.0 uL
SR ETK ettt she 6.1 uL.
A e 20.0 uL

32 7: PCRZAZREBEWN KRS PEREY -

2.6. ¥:52 DNA = # #
26.1. ez gm®d
MBAVBEALRSER)KRE > TEHE AR E R aly - BB ARKA
WMREWT S GEHTARLBRIEEL > BULAESER=NER - REB
FTITENEIERASRIBIEF

=8 LHABREREAKREDARAE
DHERBNENERIERMES  BEIXFE
3. BB RSN T REEEERE
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2.6.2. DNA Z 383
#: B DNeasy® Blood & Tissue £ % & M 3X8] ~ ## (ATL 3X#| - proteinase
K3 & ~ AL 3% - &0 % 4 (DNeasy spin column) ~ £ % ~ AWI1 - AW2 &1
AERE) > FIHAAL T EEA -
2.62.1. EELEEY25mg®Y > BEA2mL B E
2.6.2.2. hax ATL 3R #) 180 pL 24 & proteinase K 20 L » 2A3E @R A4 8R4 4 -
2623. HSSCHRAERELD R ER -
2.62.4. han AL R 200 ul - A BRA BRAHY -
2.6.2.5. K5 70°C » 10 4048 -
2.6.2.6. huA ZEE(96-100%) 200 pL > BABE B A BRAH Y -
2.62.7. BURARIENEECEE > 126,000 x g (8,000 rpm) B 1 4045 > H 50 £
EREREE -
2628 BEESEREAFUKES » EA AWL KE 500 ul BB 0 o
>6,000 x g (8,000 rpm) & 1 9487 > R EFREREE
2629 BESEREBEANGWES > EA AW2 RE 500 pL 2|gE.c B4 0 L
20,000 x g (14,000 rpm) o 3 54544 - U EERABAREE -
26210888 e E B EAN 15mL s -
2.62.11.ju N AERE] 100 pL 280 %4 RERTHE | 24% > H1426,000 x
g (8,000 rpm) & v 1 4% - BEARLBEH T —% -
262128 ik (£200ul) hEECKREZ 1SmLiEe? » AERDNABR -
2.6.2.13.4K 2.6.3.2. 8 8] € DNA R B 3 3e8k1% » EWN-20C 4 RARSE -

O MBEBE S LN TR S ehmk DNA - I ERTAD 10 mg o bR R
TR % 5 Y E RNA a4 4 DNA » 5 58 2.6.2.4.2 % /v A RNase (100 mg/mL) 4
uL SRAM OB A EBRTHE2 0é o

2.6.3. DNA R R % B &b B ¥ b7
2.63.1. 4 # DNABRAE AN B4 RE FPRY - RERTEITER -
2.632. il ¥ B2 DNAERIAE B4 KGR EH R HE > 5300 % 260 nm &
280 nm 2 % £ 4E(0.D.) - 3+ H DNA /R E 1% 2L O.D.osp R KA T 50 ng/uL Bp
# DNA Z#RB B - DNA 2 4h B 8134 O.D.os0 / O.Duso th V5 #1 B7 > H ik
BRND1.T~2.0H -

2.7, g REa™0

2.7.1. PCR #1E % B8

UEAKEEHRZEDNAZR -3 FHH - BRPCRRE® » B4&E 255.1.
ghELE PCR % RFmA® Ashk > 10 4 PCR &#7% ~ ANTP ~ 3] F -
DNA polymerase & DNA &% > R&3H 9% > FREZ ENEEOH &
SO ERABRBERVIREETZRI BN PCR RES > 4B 272.6% %
RS BATRIE > &R 1% - Bl PCR#gWE A4 » AT EXRoW -

2.7.2. PCR &4
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& B B B fe]
1. &gk 95°C 5 min
2. 8 95C 30 sec
.88

AR EBERAE BERA 60°C 30 sec
4. £ R ' 72°C 30 sec

SER2ESH A LABTI0OBEBEERERRE -

5. &R 72°C 7 min

273. BREXRSH
REEZX 6 BRBABREEHEER > SRS K(EE8)R PCR ¥gEiY
RAE  EN2%BARILP B 50 K 100 RAFETREATER - B> LA
B DNA 5 F &2 E#47E% » 454 PCR ¥i3 & ¥y kb A5 $13 Bk
W BEAEZBRABEANBRALRPEFTLEH IS 8 BEAKTERER
Rk BENESIEAL EE 365 mm 2SS4 ABRAEELE L AEZ
DNA Z56% » X HELER - BRERLERNFAREIRER & R ESHRA -

2.74. s3]
#E% DNA 2 PCR ¥ @AM EH&ER  BAHREREHRAR DNA 45F247
T X EALRBITBELY S DNABIREHRBE DNA 4%
$ 3, PCR¥EAY > B4&d DNA > FERZMERHE PCREBEN A A
175bp & > BPH X ZMBESH A B EARn -

3210 PCR £ RBER 2 FEH UL PCR BiEEH R DA » RBERHAGEH
B BBEITARR - K DNA 2 RhBRa¥ 4 HUBEREBS TS
PCR AR & R > B H 22 DNA T hAE TR H B AR PCR AR » o
EREAH DNAR K& E - A PCR &M R EMSE4F143 ABI PRISM 9700 3% &
Z o AR BEE BETRTRESSE -

28 #RARER ATRAFTEMHEZ -
2.8.1. RT-PCR #£ ¥ 5%
2.8.1.1. RT-PCR—ABI PRISM 7700 Sequence Detector
e HsAKEERHERY DNA Bk 3| FRIFSHR - REZLAL
Ko BB 2552.6 8% PCR &% KA A Master Mix ~ #5823
F RIS RAHY% > HE 20 LAPCRRES P BEJmAHEB
Z 4% DNA % 5l %44 PCR REZ BN P > L 200 x g
(1,500 rpm) BRI &S > S A RT-PCR R B % > &K F P& BT RE - 8K
FREABFERBRIREHRE -



2.8.1.2.

2.8.2. RT-PCR & %4 #F
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& B 93 B e
1. #7Z1k 50°C 2 min
2. mmEN 95°C 10 min
3.84M 95°C 15 sec
4. 54~ R

Bl EFERAB KA 60°C 1 min

THRIEZSERA AT ASERERE -

5. %% 35°C 45 sec

RT-PCR—Roche LightCycler

RERGKBEHERE DNA BRI FREH4HER REEL AL
K E&RER 2553. 658 % PCREE » & F A LightCycler-FastStart DNA
Master Hybridization Probes ~ # i@ 3] FRIE4t - BRAHH% > »# 15
PL B L@ E T BERNwAHFBZRBEDNAS UL > R4 KL%
EREECH T > 2800 x g (3,000 rpm) FR & > A RT-PCRRES -
RTFIEFETRE - BRERSTBEEMARBREREHB S -

2 BE B
1. RAn M 95°C 10 min
2. %M 95°C 5 sec
3. 3%

BREFERAB &EE 60°C 25 sec
4. 3 B 72°C 8 sec

THR2ESH4 ABTASERBERE -

5. 5% 35°C 45 sec

##2 DNA & RT-PCR R fef% * B#4#¢ RT-PCRRE & L2 B R KFE A
AEZBRERBE  FPTHEREBER - BERERLARNFARLRER &
RE$HRaA -

2.8.3.

27

ey

## DNA z PCR #igEHE A5+ BARERBEHBEZ LS5 B #iT4
Bh¥ £ DNABMEREHBHAZ PCR ZLH5HE > S HALEHIES
FREAEZ B > Bt PCREEEMAAE 2 AE K & » Tk
RTABFEFAE &Ry -
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BEE D 1 ARER T R R RRREE A 0.1% (& &) o
2. RGBT EZ BRI B AR Y DNA x4 f@BHEMITRAR
4-DNA 2 & &% R8N A F iE o



