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[#E] B XTOVERE2Y GENGIBRE HEA7 H A%, Fik  FIHC 4R iE 40k, B

DNA A E AR HPLC HARR Ik, %2 B PG F 2 GENGIBRE W3 IR, 3f- e H 6- 23 E W&
ORI S O S, BR O @ DNA RIEB L ST T g
GENGIBRE RZEFRMEY) , H5ZEFR RSP AR LI S ML 97% ~99% ; P 2]
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[ Abstract ]
GENGIBRE. Methods
technology combined with HPLC, the method was used to identify the botanical origin of Brazil herb
GENGIBRE and detect the content of 6-gingerol in it . Results
herb TANCHAGEM with DNA barcoding method showed it was belong to Rutaceae and the similarity range
between TANCHAGEM and Fructus evodiae is 97% ~99% . The content of 6-gingerol in Brazil GENGIBRE
In this study,

Objective  To establish a method for identifying the authenticity of Brazil herb

“Two dimensional feature identification method” , that is, the DNA barcoding

Preliminary identification of the Brazil

was far below that in Chinese ginger, respectively 1. 12mg/g and 7. 61mg/g. Conclusion
we applied the “ two-dimensional feature identification method” to show that the Brazilian herbal
GENGIBRE is counterfeit goods respect to Chinese ginger in genetics and chemistry The method has
potential application value in the identification of a variety of unknown samples.
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DNA I 05 45 A2 H i 25 B0k % 500 K o
YyRh S5 TSR AR Iy 15, AR ST HO0 DA L
24§ GENGIBRE 11 1TS J¥ 4T DNA U, 15 A 3L A
Y EE R, WA, R T R TE 6-Z MR
(6-Gingerol ) Ay HaE B Jit , BLA 9O IS | o i
B BEILE TR AL B kR ATz 2 EAE
R HE T2 A2, B, ¥ 6-
LIRE AR IR X W AT 2E o S ), Gl
VY% 2§ GENGIBRE S5 E T £ 6- LB AR M & &
25 B A Y DNA SR A% DCHC B 25 58 Sy EL 7Y
2 GENGIBRE 1) i Joi %5 € M4 Kb [ 1 2210 24
PR IR A P AR

1 MRE5{EE
1.1 #8l

25 . BV R 25 GENGIBRE 3 4y (15 74 B bk iy
Y, R B SEAEAR A R AF T b 5t v B2 25 Rp bR AR
) P2 (U TR R g B R A 2 ) &
Jest i B8 2 R e X 35 AR R S e S ERE W) 2
Zingiber officinale Rosc. I THEMZE) (6-Z B (
I 24 iy 2 Wy il oy 25 5 BT, 145 111833201102 ) 53
R I (3540, Fisher) | HUBE (5% 41, Fisher) 4
MR Al K A
1.2 U

P DNA SR & (A6 5t s A YA R A
A, L5 .69691125) . TProfessiona % PCR "3 % ( fH
[E Biometra 2 A, 4t 5 : 20092237 ) . ContigExpress
Bt

Byt LC20AT WAH (35X ( H AR B FEA A ) |
IRVEER R PEHL (LS . FW-100 , J6 50 o 24 R AL 2%
BIRAHE]) HL TR sartorius AG BS110S( b 52 7%
ZH W ALEF RGEA PR A7)  XBrige C18 (35 41
(150 mmx4. 6 mm,5 wm, 3 [E Waters 23 A ) |
FWA00A 532 J7 BE B AL (b 0B A % A AR A
FR/Z\ 7)) | Sartorius BS110S 43 #r K F . KQ-400KDE
TR T AR R P T A (R LT B R AR
BRATH) .

2 HEEHR

K JH DNA ZJB 8 AR F HPLC £ A X 174 5
24 GENGIBRE 47 HLAR S50 3 A, B S AR A A ot
IG5 B R, 45 B 3R bR M il 1 5 2
REAE 5 M B BT 1 4518

2.1 DNA £

2.1.1 DNA £ HR&ECEIEREE, B FE
s IR RIS A oy, FH T DNA $R RG] £ 42
B, F PRSI B AR U DNA LS pl 1% Ay 355 B
BEREHEATHLIK .

2.1.2 ITSPAIR 38 R 1TS ¥ %38 H
5191, 1TS |3 51 % P1: 5'-AGAAGTCGTAACAAG-
GTTTCCGTAGG-3";1TS FiE5 14 P4.5'-TCCTCCGCT-
TATTGATATGC-3", # 4 i #F PCR 3 W44 I 47,
50 wL WA SRR 2.5 WL, Tap Mix fifi 25 pl,
1% P12.5 uL, 5% P4 2.5 pL, §HEREFHR.94C
AR 5 434 ;94°C A8 1 50 #2355 18 2k 50 #b;72°C
FEA 1 430535 MG, B 72°CHEA 10 435
2.1.3 ¥ PCR =Y EESMT T 1% B3
WHEEE L HEAT YIRS, th A T AR TR BRA A
DU PP BRI o A S 2R F A 1) S 1) Uy, DA AR
R 3 A HERR T . PCR =W Bk &5 R anE 1 s,
PCR F=¥JHLVKTE 750 bp ZeA7 B — V&b HLBA 52
(25T o 3 R T e IRT R4, T 45 SR — 3
BHITS B BUm ik — P9I T IR 2253t .

K:Z5F; 1 ~2. VG5 2Y GENGIBRE ; Marker ; % 18 i
B 1 PCR “HIHIIKE

2.1.4 Jp5N5rHr R contigl BHA4XHIN ¥ 3145 (1Y
E S 8 BEAT DR 4% ARG BLAST T 5 OMH AR E B
IR TTS F 51320 5, R 28 58 W A gy TS
B N EOBUS T A8 FE Y ITS SRS TR R 55 G
% & Score 1H. . Coverage & .evalue 18 , #1516 2 FH A
JE S5 B DRI A R S e A R SRR 2 i
o P2 R AR AR R B AR DR f
MRS R 97% ~99% , N b ) 25 2 s i b
mnk B =B BHR A Tetradium ruticarpum

2.2 HPLC 3&40HT

2,201 XF R MR A WA R A R B TR
il £ B 6-32 BR N MR RS B PR e, BC ) Al
0. 1014 mg/mL AYX] HE LW, TR 0. 45 pum fi
FLUE L uE , RIAS .
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Sequences producing significant alignments:
Select: All None Selected:0

i Alignments o
Description ST:;; ::;?(!e Cc)z:g valEue Ident = Accession
[F] Tetradium ruticarpum from China: Beijing 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene andit 1284 1284 99% 0.0  99% EF432810.1
[F] Tetradium ruticarpum from China: Jiangsu 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene. and 1280 1280 99% 0.0  99% EF432809.1
[F] Tetradium ruticarpum from China: Shandonq 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.88 ribosomal RNA gene, ar 1279 1279  99% 0.0 99% EF432814.1
[F] Tetradium ruticarpum from China: Fujian 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1. 5.8S ribosomal RNA gene. andin 1273 1273 99% 0.0  99% EF432812.1
[F] Tetradium ruticarpum from China: Guangdona 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene.: 1271 1271 99% 0.0  99% EF432811.1
[F] Tetradium ruticarpum from China: Guangdona 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene.: 1267 1267 99% 0.0  99% EF432813.1
[E] Linum usitatissimum 268 ribosomal RNA gene, 26S-18S ribosomal RNA intergenic spacer, 18S ribosomal RNA gene, internal transcribed spacer 1. 1184 1270 99% 0.0  99% EU307117.1

B2 EPEFES GENGIBRE 1) ITS J$%1 BLAST 45

*1

T2 6-2 R B EE iR 25

FE 5 Bk (e)  FER TR (mg) A (mg) S0 (me) FR(%)  PHEKE(%)  RSD(%)
1 0.4201 3.194 3.161 6.564 102.8 103.5 2.34
2 0.3900 2.966 2.964 6.315 106.5
3 0.4019 3.056 2.964 6.423 105.1
4 0.3854 2.931 2.964 5.828 99.43
5 0.4139 3.147 3.161 6.492 103.1
6 0.4301 3.270 3.260 6.820 104.3
A 2.2.2  Ei% &M A% HE . XBrige Cp 85 FE
::Ti%im,.‘... o ] Em: (150 mmx4. 6 mm,5 pm, 3 [E Waters A A ) , i 3l
- AH:0 ~20 Z%h . ZHE-7K (45:55) i 1.0 mL/ %
o Bh BERERE 10 L, BETR :30°C KG9 KK 280 nm,
- - 2.2.3 LEMEHEE #7220 17 TR ik i A
— HE St VAV B A5 TR A TR, 3 iR 288 R UK R
B B FERBERTA 10 pL, 7% 1R s 5 R 43T
T AR 3, TR W G R
RSy 5 HAB RS> 47 8 R F 1.5, HIH AR S >
TR0 50 TE T4
2.2.4 BNEXRFE OHEBEWE2.2.17W0F Xt
e = = R AR 1 pl5 wl 10 puL .20 L. 30 wL 40 pL,
c F72. 2,27 TUT A 3% S AT I A, 1 Sk 0 T AR
== ] | MR Y =737357X 34852, R>H 0. 9999 , 45
T 6-LEBETE0. 1014 ~4. 056 g T 1 N £
j PERR R,
i 2.2.5 KiEEESE KERETETZEG

A X EB VYR 2 GENGIBRE #: it ;
Co P ET 2R (17 :6-ZHH)

B3 X B A R I HPLC B3

AT IR A S FE AR R 0.8 g (R TEAIL
Fwg, it 80 HFH) , B 50 mL HEIEH b, e AL BT
M 25 mL A HEBRPR K IR 30 2305 75k
PR, WA 55, 2 U8 ZLUE W 0. 45 pm
AL UB I g, BIA

0.8 g, ¥ “2. 2. 17 Wi T J7 ik il w5 fb it b % W, 4%
“2.2. 27 WUN T SR AT I A | LR 6 IR, B
UCHEAE 10 pL, 30 0w A, 45 2R WoR, RSD iy
0.45% , FAA PG B R AT,

2.2.6 REMFELE KERETETZEEN
0.8 g, #%&“2.2. 1" WU N ikl & i, 40 51 T
ZEIRACE 0 /NEF 2 /N 4 /N 6 /N 8 /N 7
2.2.27 TR S AT E ] AR, 45
R ,RSD 4 1.07% , RAAREFRE RS,
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2.2.7 HRAEFER HEEREHETEZHS
0.8 g,—3 6y, F “2.2. 1730 F )y ¥kl & HEk i
VR, 2. 2. 27 T ek SR UEA T I A, T S W T
BUITR RSD ., 455878 ,RSD 4 1.05% , A
REAERL,
2.2.8 JNFEEIBCRSEE:  BL6 My E 2R,
M20.4 g KEBEWE, 7 SR IMA —E =1 6-2
PREARMER W, 4822, 2. 17 TR )7 32 1 4 At i s
W42, 2,27 R (i A R HEAT I S, 1 S 06 T
3 LR 5 RSD, 6-28 31 2% 197 1 [ iR
103.5% ,RSD 4 2.34% , FRIAAD: F w45 R R
If, ZERWFE L,
2.3 6-EHRNEENESH

A3 S VY 525 GENGIBRE . Wh E 1322 0. 8¢,
KB e, —30 3 0y, %72 2. 17 00 F )y il 25 itk
SRR, IR 2. 2. 27 TN g S kAT I 5E | 0 SR
WA TR R ST AR I B A0 5 o, B P R 2y 2
6-FEHME SR N 0. 112% 1 0. 759% , 4550
%22,

®2  LPYHZY GENGIBRE I TZH 6- 2 AR & i (n=3)

FE S G5 6-EHRHE(%)
GENGIBRE-1 0. 1126+0. 0007
GENGIBRE-2 0. 1135+0. 0009
GENGIBRE-3 0.11220.0007

LHERE-S| 0.7605+0. 0005
T2 0.7542+0.0014
ET 3 0.7671=0.0009
TET 24 0.7587+0.0007
ET %S5 0.7529+0.0016
T T 26 0.7601=0. 0007

3 g

ARSI R HEREAE S A 6 AR A Y
2 GENGIBRE HEAT L) [ T 22 Ry s HE 1) 7 ) B £
Yeh), H—{E B 2h DNA KB EA XSRS T
FEJFCH 1 3 H R F HPLC 2 AR X AL & 5 28 1] 28 51
AP AR PR A AT S R R 2N T AR A
NGS5 E R 45 SR AT A B LN 25 B PRI A
A FLER . 1 DNA S508 46 R 25 S W] 0 B 7Y BE 24
GENGIBRE 523 FHAE ¥ 5% 2 B R UL BE S v, AR AR
JEJEFEAE 97% ~99% , R A0 % e 1% b ok F 25
BRI Tetradium ruticarpum , B HPLC 350 %
TZ TGRS 6-Z2 PR & i 45 R AT, Wi 1 &

B 6-EHE, FEIHN0.112% F10.761% , ELPY
K GENGIBRE ' 6-2230 R & # LKL T 2010 4F
Qb AE NIRRT 2 ) (— &) BEE AR AE 0.
60% , T H T Z24F i B R 4P, 285 A 45 R ml
A 27 1584 R B R AT 0O %5 5 B s AR P
P TN DA 35 PRI A 3 6 501 TG 345 JHRE i T
b, ARSI FH P RN 5 vk 45 A b A, DA X AR AR
AT AR B AT SR

TN AR SR X LY 25 5 GENGIBRE H 6-2% 3
R R E RS BB B RS R, nT R T R4
Ll ik L 220, R, FEHEA T T2 H
PRSI, 27 T 224 Ao R T 48 2% 22 1 2= 28 55 f
A UKHE HPLC B35 6-22 B R 0 1 A o T ik
FE R HVRE SR TS N T 22 10 75 BTSN R 5048 b
PEATENUE . A SCR I« Z4ERRAE S 501 2l
) S g s il 9 R A BT R A T T Y A 5T
PRALT B K B IR B ISR X,

£ % x W
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