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Problem Analysis and Improvement Method of Precipitant of DNA
Quantification with UV Absorption on Error Compensation Issue
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Abstract: In UV absorption, it is commonly to use molybdate —perchloric acid precipitant to deposit
nucleic acid molecules in order to correct the interference caused by undistinguishable UV absorption
with small molecules, it has been a routine experimental method for nucleic acid quantification and
has been recorded many times in teaching materials. In this paper, the problems of molybdate —
perchloric acid as precipitant has been discussed and an improvement method which used ethanol as
precipitant was proposed. The detection method and conditions were determined through researching
on the pH value of ethanol, the amount of ethanol, the precipitation time, the centrifugal speed and
the centrifugal time. The results showed that the molybdate —perchloric acid precipitant had a strong
absorption at 260 nm and this might result in detection error and poor reproducibility. However, with
pH 3. 0 and 95% ethanol as a substitute precipitant, it had smaller error (below 5% ) and better
sample recovery (97. 7 + 2. 1)%. The simplification, safety, easy operation and reliability features
make this a good method for conventional quantification of DNA samples and also a good experiment

example for teaching.
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1.1 ##

/N i DNA SR 8L « Sigma 23 7], Type 1o

FrvfE DNA i 45 70« MERRFREL 25. 0 mg A /INAE IR DNA SRER | 2585 F /K I i I 7 25 22 25 mL, DNA fY
WM 1.0 mg/mL(pH=6.5),

FrifE DNA B i W« AR 75 22 BUPR v DNA it 85 WM B 28 T i Wk 3, AR08 = 228 100 pug/mL b 1
DNA FE AW

DNA KE S 2 W G073 B 2k ) A 5 T DNA 34, 34 R s I i G A, 4391 ) 1 mol/L NaCl
VARV ORI NaOH Bl %5 28 58 A VAR, 6 HCL I pHE 2 6. 5, £ 5 T/KE A E 25 mL, 23910 WAk
VAR T R A TR T ARE S IR, Ao /A s 53931 4 2. 059 .2, 048 . 1. 870,

BRATR A —1 SR TTVE R : 0. 25%FAFREL -2. 5% 1) 3 S IR VA W (DU /K A B IR 44 | 3k SR ¥4 Ry /v r 4, [
AR AL BRA J™ D o

By S =TT UL 4 O EE I UV-2500,

YA R B0 ML : HERMLE LABORTECHNIK .
1.2 Fik
12,1 A4 RERILR A 1) IR B -1 AR 1Y 22 A i

SR FH 83 HE 2R A =0T WL A3 5606 BE T UV-2500 X 1T 3 791 A B 1R e v R A A7 4 MR ST 41 i, 2 s A DO G
FE 28 A R SR A 5L o

2) BT e — 3o SRR VA VR A i 1) 5 T

TG : BUPR M DNA FE SUA R 0. 5 mL, In A BH R B — i SRR DIVE ) 0. 5 mL, AT, VKV DIUE — & B
], 3 000 r/min 250> 10 min, B FIEW 0. 5 mL, 25 B TR BEE 5. 0 mL, X8 F/KAEZS L, M 260 nm Ak
JEIR A

Xof B« D25 B KRR IOV AR, At [ 30 4 A B 0 S IR AU

25 FIUTVE RIS « DA 2 B Tk B AR AR i, A ) a0 A5 A 38, 0 S A

L5 A 2 Bl — ok SRR T UE ) R0 2 235 SR 4 S ), 3 B 8 T e — o SRR 10 0 0 0 AR i 2 5 77 A A8 1
S (S

3) JE 5 ik ARG 0 s e

FeJE T RS A UTIE RS O S , FIE W R 0. 4 mL A E 50 mL, BE S WL R BE 250 451, 46 00 3 v
DNA W ER B R 0. 4 ~ 0. Swg/mL, Fi B JE .
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DU £R R 18 15 ) AS [5) pH (B 95% 19 %, L) 100 we/mL /A= i i DNA § 0 18 WO RE S L 4% R
J5 I 7E A i DNA 5 £, AR I 5 A8 2 BT VE A5 7 pHL{A -

R BT 4 /NMRA R RE S IR IR S SRR FREE 122 B9 H I ACRE & 5 RS 8] pH (E 1Y 2015
VKIS T TE 30 min, 5 R B AL 4 °C L8 000 t/min .0 10 min, ;L EWE W 1. 0 mL, BB FAFEESR
5.0 mL, 2B F/RKIES 0, M 13 WFE 260 nm Ak i SEMSE , i8R Ao BRIV WY pH A X B 1) S i
B —E R, L BEAE SR AN DX AR T8 (R G IR AL, 0He T 38 Dy v 8 X RS R 28 DOE A

XoF B - UMY pH B9 25 85 K 2 AR e, HoAh R399 45, 260 nm AL BOGIIREIE Y A, -

25 FUTTE RS < LB ok B AR A, A [ 30 45, 260 nm AL SEII(EIE o A, -

Fe T =5 DNA B i, i £ B B pH A .

DNA % & (ng/mL)=((A,— (A = A;))/0. 02) x F B4
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ANEE SR IE 3K

5.0 mL F fil %% DNAFE A 1,01 0 mL KB 77K, AESD T -155. 0 mL A 5% i DNA A i i
W1, 1.0 mL 200 we/mL/NA=Hg B DNA B, R DGR g i 1 -2,

4.5 mL A H 5 DNA RS, 00 1. 5 mL 25 257K, WA TT-1;4. 5 mL H 5% T DNA # 5 %
WL, 1.5 mL 200 pg/mL /N B DNA 3 W, 0 EDICERRE o 1T -2,

FI 5 DNA #F s i 1, g FE i TIT-1520. 0 mL F 45 H DNA R G i 10, in 0. 5 mg /14 il fig
DNA #hEE B AR 525) 2 58 U R, 8 45 2 25 mL, 8 DGR AL & -2,

100 wg/mL /A [l DNA 4R 1AW 4. 8 mL, il 1. 2 mL H,O, AEEFH V-1, 100 weg/mL /N4 i i DNA
FNERVA W 4. 8 mL, 0. 4 mL 200 wg/mL /NA- g i DNA £HEE R 0. 8 mL HLO, 4y [FIS 6 FE IV -2

0. 5 mLFE ST, I pH 3. 0 1Y 95% 2 15 1. 0 mL, IR 2T, VKA H ULTE 40 min, 4 °C .8 000 r/min &.0>
20 min, UL 1. O mL, 2B FRBBEES. 0mL, EEF/RBE, M A, i A . ZI81.2.2 1)
RS FN25 (R0, T 260 nm Ab 9 G W IS 43 050 S AGRITAL, T30 BE i DNA & 88 R DR

DNA & i (pg/mL) = ((Ai=(A'-A]))/0. 02) x F BEAFEL

FE b T = (CRTISORE i DNA & - A5 DNA &) /2 M DNA iIT A £ ) % 100% .
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Fig. 1 Absorption spectrum of ammonium molybdate—perchloric acid precipitant with 100 times dilution
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Fig. 2 Absorption spectrum of 0. 25% ammonium molybdate solution with 200 times dilution
2.1.2  AAER -3t FUBR TR A AR SR 09 W B] 3 R BH IR B — 3k SR T UE R T VE AR R R B TR
WRAE 260 nm A SCIR WS AR 2 . 1] 3 Wi, Bl A DOUE R S AR A VR B ) 2 A0SRV TR Y
LIHW Y A, (8 IR K A e, A 20 min ZE K 2] 60 min, A, M 0. 573 35 #] 0. 622, B A T
TER 5 DNA KO3 FAE AT E , BUTTE YA TS , U B DNA AR P H: 28 [ i, W fe 5 51 7 A2 i
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Fig. 3 Effect of precipitation time with ammonium molybdate—perchloric acid on A value of supernatant

213 RAFEEMHBLMNFREEK B ERE RSB, £ TGO N E Y%
W, LA R 250 1% , IR BOG IR (B e 2= D3k B 0. 1, I e il ik B 2 /DR 3K B 1. 25 mg/mL., SCHRL 1]
FE B, BB IR F 5 mg/mL DNA , 5 I 7 W8 1 AR it i B 200 1% , BIVEERE i Ol 26 DNA, X B4 7%
WAEH A A 0.5 2847 . 280500 F REME3RA5 (1% DNA S AR /D | X LA Al i Wk v i [R) B A YR 2%

Feh o
B BRTR i SR A DR DUTE AR 2 % 1™ A= B R 10, 1T Lk b~ I LA B, A3 a0 20T Jt i
Tk AT

22 MHtAE
PLIC K AR B R B — i SRR AV M DTUE ), 38 3 5 PR 2 40T, 38— 0 7 7 T2 Rl 2 2518
221 CZEEWIEDNA®WE T pHAL LA 100 pg/mL /N i iR DNA 3R 7 RS, #5122 1) ik, DA
pHE /514 5.0.4.5.4.0.3.5.3.0.2.5.2. 08 ZBEEAE R PLIEFR , MIASFE S ) DNA S L& 1,
£1 AEpHEZEETEFMNENDNASE(x+s)
Tab. 1 DNA content determined with ethanol as precipitant with different pH

o 2 pH &
DNA & & Ao 0 4% £
5.0 4.5 4.0 3.5 3.0 2.5 2.0
DNA 4 %/(pg-mL") 74.8+11.5 83.8+10.2 86.1x4.7 93.3+£3.4 95.8+2.9 87.3x3.0 88.5£45
A 3R £ 1% 25.2 16.2 13.9 6.7 4.2 12.7 11.5

HIZR 1AL, L pH 3.0 ~ 3. 5 (1 ZBEU0HE DNA K 5r LUK IE/INGr T W) BT, AT 3045 A i 45
R 22 ] U HITE 5% A A7, pH AL AR 22 ARG, U 45 308 T /)y 1R 2248 O B LA R 3R JH pH 3. 0 1Y
95% & AR R ULTET o
222 CZEAE VUAFEMER pH 3. 0 LEEDTTER, MIAFFE T DNA &5 %2,
R2 FARZERAENMNEMDNASE(r+s)
Tab.2 DNA content determined with ethanol as precipitant with different amounts

e LERRAR I

DNA 4% fe 48 245 i% 2
1:1 1:2 1:3 1:4 1:5
DNA 4%/(ug-mL™") 80.3+£9.3 95.7+3.4 96.0+4. 1 95.8+5.6 95.0+2.9
iR £ % 19.7 4.3 4.0 4.2 5.0

&2 R AT, CEEA R R 25 R BUS TR R IC B 25 B2 5 AR pH 3. 0 1)
95% 1) £, BE R 0] i K4 F DNA FEARTUYE , kLl 3 K 2B H &, A AT DNA Ko FU00E , (HE A K, il
Ve 2 ALK pH 3. 0 19 95% £ FEAE R UTTER o
223 GLEEE L2 AR pH 3. 0 14 95% 11 £ B4y i TUTEFE & 20,30 40,50 .60 min B, 1 % 25 S
L3,
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*3 ZEMEARERBEMNENDNAEE(T+s)
Tab.3 DNA content determined with ethanol as precipitant with different precipitation time

W IE B 18] /min

DNA 4% fe 48 3132 £
20 30 40 50 60
DNA 4%/(ug-mL") 88.5+4.7 95.5+3.1 96.0x3.5 95.7£2.2 96.0+3.2
a2+ £ /% 11.5 4.5 4.0 4.3 4.0

3 W R, BEAE DUTE I 1) SE 4, I %E 1R 22 /), KA DCHE 30 min BV ATl K73 F DNA JLHE 5E 42,
I 7E TR 22 /N T 5% , AREEFEAS I 6], XFDLHE DNA K3 T2 WA R, S (RAUETOHE ¢ 42, DA N ISR e £ 00
VE 40 min .
224 Hes@ A PUESCUR R REEEELG, MELT R L& 4,
x4 ARBELEEMETMDNARE(xxs)
Tab. 4 DNA content determined with different centrifugation speeds

#osig B/ (remin™)

DNA 42 e 4B 3132 £
5 000 6 000 7 000 8 000 9 000 10 000

DNA 4 =/(pg-mL™") 95.5+4.8 96.0+4.0 96.0+3.4 97.0+4.3 96.9+1.7 97.1+3.4
F AR Z 1% 4.5 4.0 4.0 3.0 3.5 4.0

H 2% 4 508 AT 0, TE 75 S0 B O R R TS 45 RAR 22 /N T 5% , 75 JE B X B Y BEOK , R
8 000 r/min HEATE L,
225 #BErE pH 3.0 1Y 95%1 L BEAE R PLTER , DLTE R E] 24 40 min, 250 3 8 000 r/min , 250
I 533311 10,20 .30 min , W £ DNA & 5 L35,

®5 BOAEMERUNEDNAZE(cxs)
Tab.5 DNA content determined with different centrifugation time

#3 BF 1] /min

DNA 4% fe 4B 24} i% £
10 20 30
DNA 4 %/(pug-mL") 95.8+1.7 96.2+2.4 96.80 2.9
A stiE £ /% 4.2 3.8 3.2

2% 5 B0 T %0, B0 B 14 10 min B, 002 25550 95. 8 we/mL, %22 4. 2% , FEAR T DNA KT
DUVE o SEPRERAERT, "TRRIE S AW 2 D, 820 10 ~ 20 min,
23 H#EFENREMSER BRI
Fie b RBE I SE S5, DL 2 A5 AR pH 3. 0 /9 95% A ITHER , vKIATTHE 40 min, 4 °C.8 000 r/min
B0 10 min, X 1.2.3 sz F iy 8 SRR i b AT R, 25 SR LK 6,
#6 FHEBEMKBREBIKBER (rxs)
Tab. 6 Method stability test and recycling test

DNA 4% Fo 1) Pz
B F -1 m-1 m-1 V-1 -2 n-2 m-2 V-2
DNA 4%/
141.8+3.3 156.3+3.5 74.7+5.1 114.8 2.7 175.3+2.2 205.0«1.6 87.5+3.4 358.8+3.8
(pg-mL™")
R & 100.5+3.4 97.0+3.8 95.2+£5.6 97.6+1.8
¥y ek /% 97.7+2.1

R 6 PRUE W, OIS 4 AU I E A5 R O AR O 22 AR 5. 1 we/mL, BE G LI (97, 7 =
2. 1) % , 7 VEAER0 P FURS 25 5 24 AT DA 2 — i i R ol A= A 2H 23 oA I SR . He P et T2 462
I 22 RV O O 2 AH B0, T2 B2 -2 B ity R B I, R JE 0 93. 3 pug/mLe FEIRMREE I, — T 1l ¥t
TEANIE 4 B RAR AR, FRXTER 2R, 55— T 0, BEB0R 22 A8 ] 2240, 000 d 224G 00 45 2R 1) R 0 2 22
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FIAH X b oA 22 2 B

T 3 X R 2 BE R DT TE ROR FITTIE S50 %5 4% B H 4 1 T 78 DNA SR IBCE = 43 B v, AR IE 5%
% R 45 ] s e T 90 A ek ik 7 i, BIVSR T pH 3. 0 9 95% 2 BEAVE DLTEF , 452 BE 5l < BRIk 2 B A R
12 P&, VKIS UTEE 40 min, 4 °C .8 000 r/min &0 10 ~ 20 min, B35 M B 10 4%, 228 F /KM &
I 260 nm Ab YW, 7] B 352 X6 BRAE FT2s F1 D00E VA, FBR 28 FDT0E 7 B WIS I, AR 4R ) A8 53K
5 I RO (B 2 (B RN AR BRAS HI0 T 53 DNA R or & i

iR 1 2 B AE 260 nm Ak 19 6 W ISC{ELAR /0 | XoF 1 ¥ 8 A R s SR 1 I RE i il AN 1R 4 T DD UE )4
7 B A 5E DNA YR EELE 100 pg/mlL DL AORE S AR 22 i 5 ELAE 5% LAY, FE S i AR NR 22 80K

3 itie

JEUER ARSI S A I DNA B SR FHAH R 4 — 2o Sl R DT HE A R R 1, il 3 Y P Dl R A £, 12
R IE AL /NI 5 W0 A I, B P DO ) R B — i SR PR Y B A A 5 A ST R e A 24
A, RIS, AT BEAFAEXTAZ IR BB i AR S B BUEAR 25 55 1)

ACHE IR B 5 R AN SO G T DT TR 6 I R 45 R A B2 [ s B A AR DGR B R i o e 4
PRI A 5 XS B 3 R AR s ANBEIRAE i, 00 B AT B S e XA PR AT S, [BDSCHRE i 5 BLHEAR DA%
2 B JBE K i T D' 28 Bl (P) BEAT IR 5 BE A0TSR, O AR ME T2 1L ; Ik, T A% R A o ML 2+ oo
A

1T DNA F BE IR I R K0 1 000 B ¢, R BB, IR, AR D7 5 ANIE & o kR i DNA A B
e H T SR 1R R R I, XA R VR B K T 75 ug/mL (AR 0 8 SR AR . W R 2 R EOR
F LT LTI = 1) L BERAZ R R 3 5 B DUBE A FH AN 58 2, e ) S Ao ol i B2 AR, DRDEE A S8 42 5 | e
AR R 22 B, IR TR A R BEAE 100 pg/mL LA 52) ZWE AT T5E RNA MR FRSER 701, ARE %
A RNA sl AR A o0, R M D0 295 5ROt w55, ) TS 2 Ao /AL, T LAV BT, X5 A6 i it — 2D 44, 25 B
RNA SR 5T, 33 2 58 ek I 7 A R A7 1) 3 ] [ AL

W5 AR B R 1) 5 %, AT A B AR 9 A7F 57t A BB 1o 25 g e g SR A0 R e e S P 4 7 1]
R DL Y b SISO E B PCR LN B E i PCR L IR IROGHLUSS 12 4 & M AR X 1 5 5 4
X T 7 VR A L T S8 AR R, D AR A R e e e A I S TR R Oy vk o (HK BT R A
F TR R AR DL , A KOS B TR A= B 07, I e LA K, B IR 55 A W Wi A6 D) 5 12 7 B Al o
B A BA RS i S S

Bt A RRNE IR FADBERRZANRGERL TS LG XA XFFH I, FE S BR
R ILRFAEMHEAFLF AL S GRINF T T TR, £, —FF RTS8 Bl
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