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Abstract: Objective To establish an optimized method for extracting DNA from Chinese patent medicine (CPM) and health-care
products and assuring the quality of DNA for successful molecular identification in ginseng preparations. Methods Commonly-used
pharmaceutical excipients, such as starch, sucrose, and glucose in CPM and health-care products were employed to discover the
potential cause of low quality of DNA extraction in classic CTAB method. Methanol was used to precipitate and purify the DNA
extracted with the classic CTAB method in order to improve the quality and quantity of DNA thus extracted. Finally, thus extracted
DNA was employed to conduct the molecular identification of CPM and health-care products with ginseng herbs and validate the
optimized method. Results Starch in CPM and health-care products may react with CTAB and thus form a high polar complex that is
insoluble in 70% ethanol but can strongly dissolve DNA, resulting a very low DNA extraction rate in classic CTAB method. Methanol

is able to dissolve the high polar complex and thus the application of 70% methanol and NaAc solution guaranteed the successful
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extraction of DNA with high quality and quantity from CPM and health-care products. With the optimized CTAB method, the DNA

samples of 11 kinds of CPM and health-care products containing ginseng or American ginseng were extracted and applied for
molecular identification with MAS-PCR method. The results showed that the identified herb complied with the label description in

eight samples, but did not in three samples, in which one would be adulteration and two would be counterfeits. Conclusion

Application of 70% methanol as a purification and precipitation reagent in classic CTAB method effectively overcome the negative

influence of starch contained in Chinese herbal preparations to DNA extraction and can make the DNA molecular identification of

Chinese herbal preparations successful.

Keywords: Chinese patent medicine; DNA; molecular identification; ginseng preparations; starch; sucrose; glucose
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Table 1 Ginseng preparations for test
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2 ABEN2 EMAANY 2014101102 %
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552 RUWUSEEE 2014101108 ki

PRAES 1 SElUR IR
10 20 FEIUR IR
11 PSR 3 efUq e

2014101109 K7
2014101110  #57
2014101111 F5

2 HESH
2.1 FR#E DNA B932ER

KHALS CTAB 7432 DNA, A S
VR, AW, BEJGE T 2 mLEP &, A 65
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12 000 r/min &0 15 min; BU_E3E RIS AF-20 C
TRA B N EE, —20 CUTHE 2 h, 12 000 r/min 250
15 min; HUJCHE L # /K 600 uL %, FEJE A Z
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(5-AGAGCAGTAAGCCTTGGAAAAT-3). iifH] 50
uL A%, DNA B 10 ng. 5144 0.5 uL. LLJ% 10
pL 2 X Premix DNA polymerase, #h 7K %2 50 uL; 94 C
TAZ P 4 min, 285 94 CHE%E 30 s.63 ‘CIE-K 30 s.
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1-stratification appeared when an equal volume of ethanol were
mixed with extraction of 2 x CTAB in the extract process of the
second category patent medicine 2-no stratification appeared when
an equal volume of ethanol were mixed with extraction of 2 x CTAB
in the extract process of the first category patent medicine
3-stratification appeared again when mixed with ethanol to 70% in

the lower solution in process of the second category patent medicine

1 54 CTAB SZIRENAE 2B 25177 DNA HZE R
Fig. 1 Difference of DNA extracted by classic CTAB
method in different types of CPM preparation
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W5 e NREANRE B, HEMI W] RE 2 VER 5 CTAB K
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CEYTIE GRS A B 7 2 0, TR I 2, A
ReUliE DNA (& 125 3 ). HILAIWE CTAB
fi iR, PR T R R, ARPERCR, TR
L2, HARES Sl NI B .
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Table 2 Micro spectrophotometer test values of different DNA extraction (n = 3—¥6)
R S| W DNA/(nguL™")

A 1. 1548 CTAB WARHUE | 282 il 39.84+3.0
2. fE45 CTAB WAFRHUER 2 2R L2 il 4.1+22"
3. 1% CTAB VL 2 VA F A 22404

B 1. 1%4: CTAB VEIREXASRELY) 14.440.7
2. f&4 CTAB AR HUbRHE DNA-+ % Bl 6.7+1.1
3. f£4: CTAB AR EUbRE DNA+ERE 8.8+1.9
4. {4 CTAB IAREUARUHE DNA+ZZ 2F bl 8.4740.1
5. 1% CTAB VEFHUARIE DNA+FLBE 7.440.1
6. 154 CTAB 42 HUbRE DNAHEMFHR 10.5+0.4
7. A&4 CTAB £ 2 HUbRHE DNAHEH 34402

C L S A R 2 A F B E 1 Ik 10.2+0.1
2. SR EEITE 2 BT H S BETUE 1 Ik 1.7+0.1"
3.0 A P L 1.0+0.2"

A-RRZA BRI RN IEN AL 48 CTAB i3RI DNA [R5EIRSERe; B- R 25 7 B & (13 FIAS R HiEL A A% S8 CTAB V53R I DNA RS SE ;. C-EH
B, ZEACHASRZIHIN (PEFESAE 2) H CTAB ML DNA RIS . "P<0.01 (itest) SRS 1 4L HAT WE %5

A-influence of types of CPM on DNA extraction with classic CTAB method; B-influence of various commonly-used excipients of CPM on DNA
extraction with classic CTAB method; C-influence of methanol in ethanol precipitation processes on DNA extraction of CPM with CTAB method. P <

0.01 (t-test), significant difference compared with the 1* group in respective experiments

1~7 53 NSRRI, R . s b, FUBE. VAT

TERM S 2% CTAB 1E 65 ‘C R 2 h A A AR N IEEs AL . &

R RIE A (A FIEAHE (B) AT

Tubes 1—7 showed the results when ginseng extract, glucose, sucrose,

maltose, lactose, starch solution, and starch, respectively, mixed with 2%

CTAB at 65 'C for 2 h and then precipitate by equal volume of

isopropanol. The photos were taken under sunlight (A) and UV light (B)

2 TREHRI LS CTAB SEIREURHE DNA BIZNE

Fig. 2 Effect of different excipients on extraction of
standard DNA by classic CTAB method
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Fig. 3 Comparison on FTIR charts of starch and
starch-CTAB reacted products
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1-SEMLE 65 CHIAA 2 h AR ALt 2-Jek 5 CTAB 7E 65 CRM. 2 h G i td  3-UE# 5 CTAB 7EH RN 2 h JEMR e 4-3
¥ 65 T 2h % HIJ55 CTAB 7E R IR 2 h G MRS -5E7E 65 C# 2 h JE AR NIEYUE  2°-3Ek 5 CTAB £ 65 ‘C/RY 2h
JE I RWEEDE  3-UEM S CTAB RN 2 h G SFNEBEDUE 4 -5k 65 CHII# 2 h ¥WHIJ5 5 CTAB fEH R M. 2 h & Fl = N BT

1-starch heated for 2 h at 65 ‘C and colorized with I, solution 2-starch reacted for 2 h at 65 ‘C with CTAB and colorized with I, solution 3-starch

reacted for 2 h at room temperature with CTAB and colorized with I, solution ~4-starch heated for 2 h at 65 “C and then cooled down for reaction with

CTAB for 2 h and finally colorized with I, solution 1’-starch heated for 2 h at 65 °C and precipitated with isopropanol 2’-starch reacted for 2 h at

65 C with CTAB and precipitated with isopropanol 3’-starch reacted for 2 h at room temperature with CTAB and precipitated with isopropanol

4’-starch heated for 2 h at 65 ‘C and then cooled down for reaction with CTAB for 2 h and finally precipitated with isopropanol

4 EME CTAB HIEIEREFSEHUR
Fig. 4 Colorreaction and stratification between starch and CTAB

60 uL DL ZEAARR-20 CHUA K T AR, —20 Ci
B 2h, 12000 r/min 20 15 min, BUOCEE, MCHE
7K 600 uL~3 mol/L BRI 60 uL FF 437l IAKE
J5E PRI AN S (BB 70301  10% 20%+ 30%-
40%- 50%+ 60%-+ 70%- 80%+ 90%), 12000 r/min
B0 15 min, HRPUE 37 CHET, HJEEZK 100 pL
WAl FEAE IR OB TR 4 {8, THE DNA
(R IF T SRR (& 5); B RIS 198 pl, 345
JE I 96 FLAR, 43 S INAFRE 100 £5 (%) SYBR Safe
DNA Gel Stain 2 puL, - THEAL 10 min, A K
PN, WEBOR KRG EJEn=
485/538 nm, A PILAHXT A (B 6).

H 4 FnT 4, R, SFEIE DNA IFIROR (32
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KT 70%; 4 TARREE ST 60%0T, I RESTE b
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. —— LB o
=2 60 2
2 40 s
20
|
=
o+ == ‘ —
10 30 50 70 90
AR B0 %%

5 FEZR CEIE DNA BE D
Fig. 5 Analysis on DNA extraction rate between methanol
and ethanol precipitation
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Fig. 6 Analysis on fluorescence remained in supernatants
of DNA extraction in methanol and ethanol precipitation
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R 5% DNA BY3REL

WL “2.57 TN PILER, e 70% 1 H REDTE
RO, fEMRERN I, ASLEXF40k CTAB &
NG 2 ) DNA SO T#E—20 0. R
FH 70% 1 S %, £ B AE CTAB V0 S AR (TE D 1B 2
RUSCARBERE S, WM RCR X 5, 4Rk 2
GRIGHN C Fron. (A EEDUE AL DNA $##
i G A P S AR BT 10 £ LA b, i &
T A 325 SR DA B J o o v R 2 O R U AR
] 70% FBEAE SR N DUIE 2 AT A3, bl A
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P DNA $#2HU% il 2.5 .
27 MHUFENRIE—ASERGHFINSF
%3

LT TR 745 A E (1) 2 L) DNA 42
U3 5 I EORE R 20 2 ¢ BT 10 mL B0,
T 65 CTiHKE 2 X CTAB $RHUZE M 2.5 mL K5
L 100 pL, 1 65 CKHZLME 2 h, WM H R,
8 000 r/min 5.0 5 min; B35 O EE 5 mL, —20
CYLHE 1h, 8000 r/min B0 5 min; HITHEFEFE 2
2mL EP &, A 65 CTHK 2 X CTAB $EHU 2%
MR 600 pL M A5HE L FE 16 L, BT 65 CHH#E 20
min, MIEHE S, B INAEAARR S-S i (24 -
1) Fif#E%) 5 min, 12 000 r/min 2.0 15 min; HY
I BINAEAAT-20 CHA R NEE, —20 CULVE
2h, 12 000 r/min Z.Cr 15 min; BTEEH TEHE K 600
ul VAR, BEJS N 28 1200 pL & 3 mol/L Ft 4k
W 60 uL, JRA), E-20 CYLE 1 h, 12 000 r/min

2500 15 min, A4 DNA B i 5 AERAE 2~3 1K
DUEE T 37 CHUHIRG 1h, HEZEET, b5
BNJETRE7K 200 uL ##, —20 CHRREH .

B3R DNA, SKH “2.27 TRkt 47 4
B, AR 7 s, NSRS 388 bp,
VEVE SR IE 57 A 501 bp, 5 30Bk—380. 458K
DL RE A, S 1L 24 34 44 64 7. 8. 10
IR i 5 R SRR AR AT G 7508 11 IR (B2
O APEEESD BT I E SRR 4, L
T NS, oA BWEN: F5HR 5.9
PIRE S W2 a2, JIHELT ASHREIES
i, AHFEEA LN A% H & (VU E SRR E 457, $
AT RS HASMERTES, X550 Mm%
FIT I () J 73 3R HASFHAT o

AR g B AR ST AR DT VA AT DASR
I3 2] DNA, JERU)H Ty dilmm o1 4%e, ff
AARAL T L BRATB T 900

7 ABHZHIF MAS-PCR LRARHE£AZ 2 47
Fig. 7 MAS-PCR agarose gel analysis on ginseng preparations

3 itig
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CTAB VASZH P 2 5 Hh 25 R4 i () DNA
PR OB B R, St DT E B Bl R
() 10) 3. ASHIFIEAEAE AL S8 CTAB VESRELA S 24k
AR LA T e, Ry DNA $IA
M, JOARTINEE R, LA ORI . &
oo, RILILE A T s 2 v B e R S
CTAB ZENNHASA T SN A= il B P 5 1 HaLAir 1)
SEY, W T DNA UIESCR, Lk
K FH B AL BT DA 2 L BR X R R S5 . LA
NS B2 570 A 1 A 2 175 DNA $RERE R
Pedb i 2, o5 2 8 Sr AR Ak O v A R0 b Af 4
CTAB EH Trhseziing, OGP 201 DNA &=
DR FET I FEAR DNA HLVK &7 b, K

Rz R I 201 DNA n I 5 A5
TR NS 2o T4 e, 1131% DNA $H
NG SR P
3.2 fit{kB CTAB ;% DNA 12U A9 AT =
CTAB VA$EHL DNA FEEARALE T RERE IR U 1)
LB, B0 B A, BT LUK AR S 0
DNA $HUE 1 F ko 0T pe2athlsn ki, 2 o
FARH ISR T, e mitt DNA $2HUR
W ETY N, Kt CTAB B & 2k 5 %
B 2 2006 R BT BEH R L B 5
DNA [RIFE, {H 2 2 A e S0 B0 1k 2 K B
IRILX) DNA $REUIEM . AT ORI TER 5
CTAB ZEAE DNA $EHGd B R AR |V, Azl
T CTAB WM E &), HMPMEEKHANET 70%4
W J NI, HAES KR, AERMEE R T eSS



¥4

Chinese Traditional and Herbal Drugs 55 46 % 25 17 ¥ 20154 9 H

» 2555

7 LTI DNA KRS G IR, P s
Wi 1 R 24 55 DNA B4R, AR S0 1 AL H]
YERPUEETR, W T HS CRERDe e a, W T
HH 70% R EEAE I PTIETR], Refgffu CTAB JE 2
HEYIHIEN, L DNA YOEFCRERLT 48

MR ZEt (o E 25 2010 4ERR— B
943 BBy AF . FORIR EEAL AL AL E
MR FEE 6 T (R b e 2y, AL S I T R Al
R s 2k b S ek (b2t st
RAEK, F2 %) B LR AR HARED
A 203 i, (5 SER 21.53%, Hodr R 5
T 77.69%, ASFIFIL R HAREL S S E B A B an
£ 3 P

F3 BB ERE S EEE LG
Table 3 Percentage of targets in each preparation form
FR H bs% S EEA1/%
AR 1 59 1.70
Jie 5 34 142 23.94
Ly 94 121 77.69
a 10 311 3.22
AR 3 115 2.61
i 61 195 31.28
SS2N 203 943 21.53

HI 3 AIH, LT HREDTIE DNA JTA i o
ST HAae 5w 0T T2l DNA S,
F T I 28, AR N T, B
AT T3 v v 25 O PP BRI HERA T, 10K ™7
BRI Rt WRE BRIt (e, BAT
RS 1 B HT I 5 o

S 30wk
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