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In order to achieve the authenticity and quality identification of bitter melon ingredients in highly
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processed food, a qualitative real-time fluorescent polymerase chain reaction (PCR) method was
established. 3 sets of specific primers and probes were designed and selected according to the con-
served sequences in genomic DNA, and the reaction system was optimized for the best performance.
Afterwards, the limit of detection and the stability of this method, as well as its applicability in mar-
ket-sale highly processed food, were verified. The specificity and stability were good and the method
LOD was indicated as 0.05%. The method was used to identify the ingredients of bitter melon in 29
batches of market-sale highly processed food and 1 batch was not detected to contain bitter gourd
components. The method is effective for the identification of bitter melon ingredients in market-
sale highly processed food.
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1. 5|15

7 JN(Momordica charantia L) PR INBE AN, 224 REVEMEY, &PEANLGRER LT
CEMAR) 580 GEIN) R[] #NERE 5, BATERER. FRFUIE . FMEEE . BEACIIRE .
WATMAR . B AR, Préddb Bum LR m N ey )55 25 AN ORAE DhRe (2], 7ERRBEMfE SRR FATR
Z 3w AR T ek, EAMEA R 2 020 B IE(3] [4].

w1 AR SR TR B & I P s rp— B DA A i R AP AE . BRI & B A R, Ik E
A B i T AU K & 20 R DL TR B AR R R T i, 35 N H & 5K B 7 DR
R RS ICRIESR, F BRI RO )R[5] (6] w WUORH 7] [8]% WMy 3 oK Tl S (9] R &b
ARG AMERN T, AR KRR Z T Rk BRI W Tim a5t

XS T RN L e e e B 2 e . mk . BFESEin T2, R EA
TEASFHERE 56 AR, M DLIE S 187 50 P S B 6 ) 4 7 st v R 35 SRR 1 v JIVJEURE, e R & 5
%5 W) KR AT N(Economically Motivated Adulteration, EMA)F& AL T A KA AT E/E =S 18] [11]. —Se ANk
7 AR AR I E A RLEEAT S R LR e i . DR AR BB RIRAE, M EUIS AT 5. FEH S
PR, WA A I E St T HRER[12]. A, ASCE IS E L — TR X RN R s TR A3 R E 2R
Jt PCR S 5IRT N JTi5, AR NIAT 6 ihar IIRR A A4 28 o 6 i B ar 7 V5 B 78, DASHG T A2 AH G B il B 5K
PR LG W E HEOR 7 3K
2. HRERE
2.1. #RERH

N, AR, 22K, &R, BN, B PER, &R, )N e, oK, L BUUR. 84, £
Ky K& EEI 17 P, 18 N IKy, & ) )RR o IR o RFRFEHE ., &
JRLLGEORDE . TR M 3 11 AN TN TR, T A T B R

QuickGene DNA tissue kit S (H 4 KURABO A F]), TaqgMan™ Fast Advanced Master Mix(3% [E Thermo
Fisher Scientific A#]), 5149 EF(EWEAN &0 T AEDREERA ).
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22. UESEE

ABI 7900 HT SEi} %¢ 9% PCR 41X (3 E Thermo Fisher Scientific /A ]), Nanospec =A% 2 85 1 %€ 1
(AARSE#/AF]), Centrifuge 5424 /N & 2.0 L(2 [E Eppendorf A 7)), IKA® Tube-Mill Control i i
EENLCEEE IKA AF]), MS2 gk &4 (fEE IKA AF]), AB204-S METLER TOLEDO Hi K~ (3 ¢

BIAT].
2.3. SEWGE

2.3.1. HEMEFEL DNA IR EWE
FHARE BB HL SLI0AE Mt T30, F LRI 4 DNA $EHUAF & QuickGene DNA tissue kit S A THE
i DNA $2H0, H Nanospec fi & 1% B2 2 F1 I 2 {00 52 FF 5 DNA R 5 W B2 20 ng/ul, BT 4°C&EH.

2.3.2. SI¥pIREHE A ML

F Primer Express5.0 #{4, 7E NCBI GeneBank Fi%£EX 3 4575 KAFEFZ4H DNA F51, 435t R
R IREF (LR 1 Y 1~3).

FIFHE T DNA #HT 51 VHREH T, %8 2 4> PCR P47, SEIF2%G PCR JMNAK 2225 ul): 2xSEZit
9496 PCR TR 12.5 uL, B F¥##5149(10 pmol/pL)FI454%T(10 pmol/uL) & 1 uL, DNA 4K 5 M1 (50 ng
~500ng), ddH,O #MEAEF . KB4 N: 50°C 2min; 95C 10 min; 95°C 155, 60°C 1min, 45 MEH.

PEHC 1.1 o 17 P 7= St A A ZE R 2 DNA, BN S BB 2 A PCR TAT, B0l 51 PR BT IR Re S

Table 1. Primers and probes

= 1. S|¥FniRET

FE REAHK SRR ) THAB g
K/ bp
ChiA-F:GGTTGCCAGAGCCAGTGTG
1 [LT&?% ChiA-R:TTTCGATACTTGAGCATTTGGTC 113 DQ407723.1
ChiA-P:FAM-CACAAACCCGGGATCGGGAGAC-BHQI1
I GASI-F:-TTTGTGTAGCGGCTAAGTCTCTC
R L
2 A Rl GAS1-R:.TGAAGGTTGATAGTTAGATGTTGGAG 138 AY379780.1
GASI GAS1-P:FAM-TGGTGTCGACTTTGTGATTGCACAGC-BHQ1
R . RIP-F: TGGAAAATCAATGGTCTGCTCTC
B i
3 S EZY%S] RIP-R:AACATTGGTTACTTGAAACCGTTC 122 AY817142.1
RIP RIP-P:FAM-CAAGGAGGAAAATTTAGAAATCCTGTCGAC-BHQI1
s N tRNALeu-F:CGAAATCGGTAGACGCTACG
R R eu
4 B tRNALeu-R:- TTCCATTGAGTCTCTGCACCT / SN/T 1202-2010
tRNALeu

tRNALeu-P:FAM-GCAATCCTGAGCCAAATCC-BHQ1

2.3.3. PCR R &R

K B ERE &R FE 43 5 F/R/P (nmol/L):  100/100/100+ 100/100/50- 200/200/200- 200/200/100-
300/300/300- 300/300/150 400/400/400 400/400/200. 500/500/500+ 500/500/250- 600/600/600- 600/600/300
)12 4, X175 )K DNA #HT PCR, SANH AW E 2 > PCR “FAT.
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2.3.4. RRMEPR T,

FI K5 DNA X 100%77 )R DNA JEAT W FERLFERRE, 4015 21 EER 100%- 10%- 5%+ 1% 0.5%.
0.1%- 0.05%71 0.01%[1177 /R DNA V& FIRALJE 1 2 1R SR RE(T PCR, BAMKRE % E 2 4> PCR *F
17, VA PCR AR .

2.3.5. BEMITEME
SEFHIREE N 0.5% 0.1%F1 0.05%[17 /K DNA #£47 PCR, S MIRE B 10 4 PCR F4T.

2.3.6. TERBEN

XL TS A SRS A TR B R 4] DNA $2HG, A SCER LI SE 28 ) PCR 8 s 77 23k 47
o IV R ill,  FER A SN/T 1202-2010 #EAT =38 ME ) N IR 8] (RNALeu A5 M[13] (WLEE 1 HHE 4), X
G5 FBAT T I, VRN AT IR S A

3. ERESH
3.1. S|¥HRSHEERM

RSP ZE LI 1 A 20 IR ATAL, SRA ChiA. GAS1 Ml RIP 5| P4REF I REXT 5 X DNA
R, CEFEIME BN 21, 21 f122; 32T DNA HREY 1, CtET¥ME D58 38, 36 F137;
X Hofth 15 FoA = i3 038 RN ChiA X 75 K DNA §3# (¥) Ct (B 5t/ B X$ 3 5 DNA #3811 Ct{E K,
DA G IEHL ChiA GRS AT Ja 2R 5T

Table 2. Experimental results of specificity evaluation

=2 HRMITERRER

MRS R R ChiA GASI RIP
1 KK At ARA Ak th
2 22K ARA AHr AHr
3 ZJIN ARAH AHr AAr
4 MK A H ARA At th
5 H ARAH ARA ARAEH
6 LI ARAH ARAE ARAEH
7 SN KA H ARAE H ARAEH
8 N AH AHér AHr
9 M ARA AHér AH
10 KK ARAH Ak Akt
11 INFE ARAH ARA H A
12 LA ER oA A H ARG
13 Tk ARA ARAEH ARAH
14 ok At KA H ARG H
15 N At KA H RATH
16 KE Krth, Ct38 Kt Ct36 K, Ct37
17 R i, Ct21 i, Ct21 i, Ct22
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Figure 1. Experimental results of specificity evaluation
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3.2. PCR R & &L
SRR ILE 2. Y5 WIREF IR EE N 500 nmol/L I, CtAE P15 N 21, Ct it/ Hik 6155 & 8.
IR A 58 B AR AT 298 4 500 nmol/L .

Amplification Plot
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Figure 2. Experimental results of reaction system optimization

2. PCR R NI F R LI L5 R E

3.3. HERHERR

gE LK 3. DL CEFIME < 38 N “Aai” MBI gF, A7 iEmr ks ik N 100% 10%. 5%-
1%~ 0.5%- 0.1%F1 0.05%[117 K DNA, AFERE H IR Y 0.01%[175 N DNA o P A A KR A 0.05%

Amplification Plot
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Figure 3. Experimental results of limit of detection evaluation
3. MR PR I SLIG A R
3.4. BEMITME
ZE R 4. ARTFEXTREE N 0.5%. 0.1%F01 0.05%M17% /K DNA féfa e, RILTE DNA IR EKE
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Figure 4. Experimental results of stability evaluation
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3.5. TERSEN

TR MPERIA R I 3. SRISRE R, (EA I S S A TR 1 18 AN OB AL 10 /N3
JIOIN T b d R ARG T TIORR o 75 28 1A T AN REAS: Hh v SR A U R, SR TR B R BE AT 2
FEMUEYIFEF 2] DNA, AREREATw 7> PCR Al SEIG SRR, AT7in] T i &5 T i
LD @il ol

Table 3. Experimental results of detection of market foods
3. MERMEMEILLER

5 RS AT - PCRASHIER C
ChiA tRNALeu

1 o Tk TRIZN 22 17
2 V) RN 23 17
3 Tk TN 22 17
4 Tk TR 23 17
5 A TRIEE AN 23 17
6 FARATE KD T B g RAT IR LU X 23 17
7 IV TLIRRIN 23 17
8 i SR 22 15
9 IV LN 20 14
10 IV iTEaR S 22 15
11 Tk TREZN 21 14
12 ) bR E 22 16
13 I LR M 22 17
14 ) =R 21 14
15 ) LN 22 15
16 i TR L2344k 23 17
17 A i 22 15
18 B TR 28 21
19 T Kb 21 16
20 ) K 30 25
21 B AR CRl 35 17
22 EYICANCE - ¥ N7t R5E 28 20
23 i NFF 2L ] 26 16
24 VIS B 20 16
25 R TS ZM 23 16
26 AT R E0 21 15
27 i R R 36 34
28 EE T2 Rt Hi — —
29 T I ot ot
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4. &iL5i1ie

AR SCERRE TURE R R R ChiA 307 T — I8 M5k PCR AR 732, KRR )y 0.05%, &H T %
ot T B IR T ot R TR S TR, DA DG B SE A 0 I R A — PP ROR T B, X EAT R %
R AN RFATE AN, WM TATII = AR AR AR ST IR B

RIFFHE, 2 CHEFIIME <38.0 HIE K T RS, 2 CHEFIIME > 38.0 HIE AR H 5 R
Ay, KR TR R A LIRS R FE . AR AN SEE DNA gy 14, Ct - F(EN 38.0. &
JIRAE L A R] Rl B A A SR SR BB, AHERRSE SR AR T G T, DRI A A
M 38.0,

TEN PR, ASORIL 1 Fhah “FRE T 28R B & SRR H & S P TR R
tRNALeu, tHAGER H 75 TR EIE R ChiA. SRIGLERER, iZFEH R HASCH) DNA IREUT %, AR
AR EE R 20 DNA, MM FECEE 2% PCR A7t — SRR . X UL, T35
TRINTAT S, B 100 0 2R e 7 55 S5 BRE i FHt, BE R R & 1) DNA & RS/ ™
s, RAIUA L DNA $2HGEAR, ToiEMFEG G 2RI DNA BT RERIRIN, REFE— DI R
DNA $2EUCEAR IR R o« 53 7h—FimT et 2 ERn T8 i (1 B 35 0 5 SE bRt AT, 75 AR R PR R A e
SERRENANEAT, AN R AR T AR H s SR A P R R A

PUARE it Dol ) P AN T A E AR XA B I e, B 30K 22 1 DU B8 0 A B R L&
mi, DAZRE(ER . TSR R BLET P A RS . NG B MR E 24, IEERE
HEER TR 22 B A OGS S ARE, 1 (GH/T 1456-2024 JERF) [14181 (NY/T 434-2025 SE o SRR
JFLCREY (15143 7F 2024 4F 9 A1 2025 4F 5 H 50, [ H 3 & re i 9 i i H a3 AT . ixue
P2 AR I ATAT S, 2 SR . 1) 5 B 22 AR M AR HIB VI 53K, AR SCIE S %X — 7% SR (1) S It [
Nio ARICAEFE RO A R RFHIT R EAFERD G BP0 5N T & S ERIRCEE16]. T 2%
G[17]s LEMFRNE[18] HET[19]. ZREAIIEA 20125 IR ME B2 1 2 PE B E B IR I A, A
SCHITFFEBEE | AL S AR I Al . S T FIRX = A iEAT R &, A W AR IX — 405> WU T e 5
Z AR, XA AR A B A 2 R T B,

B oW

TR SC B B RT3 1 AR it SO S5 3 A it 44 S5 AR SR BE R BT T (2020HK 190) U
L FOS AW TR F RS -

ELWMEB
%A E R H (2020HK 190)

SE K
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