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L. B &XE Foam

AR 1S g AKERINE S ml iEE L, RER
M, WRETEEL /.

la 1. OMETHEBERO RYIC 7 b v REER
5g AR 45 ml iIBEEHN L 2gE.

1, REEMEFILE

4R Sg 27 =V BEHR 20ml iEEL, 0.5
BREIEH] 25 ml A BRI, 2 BEHREmHE L
fo. ok, HEREEER (ARMOUR ##) @d&k

DIBETH 5.

B4 4y BEEEA ¢ Laulyl-dimethyl benzyl-
ammoniumchloride

a4 & v REERE : Dodecyl-benzene Na-sul-
fonate ; )

3 1 4 v REEERK « Nonyl-phenyl polyoxy-

ethylen ether

1o BB ERERLE o
HEEERE0.5g %K 45 ml KB, S %KBRLF Y
v AT pH 7.7 T3, S0ml @R/ %, 1mlic
D&, UERZLT—+ 307 2EmML, 37°C, 2
BERH L. VERXR VT —¥REOTVE,SE
7)Y R 7V T7—¥A (SIGMA #8) AFEHLK.
le BERERNE

A FERE 600 g % 0.7 N aBE SRR 1400 mlici@E L,
LBEH LT T oM (BlREE 80°C) %, &
DL, WlEA 1 T2 @k, & LRIEGICIE
ZHEBIcHt U7 (Table 3 BRD.

EBR 2054

2, BBIXOTvH Y NE

HEERE 500 g 2FRE DR E LUT v A Y IRRICES
L, ICM T 6 mLiEi%, BRIEZERRL, ERcit
L7z (Table 4 £f).

224 2@%%f¢@tsmg@ﬁom7tr/m
HEER 170 g AL L 58,
2, BEZRRLE

EEEERE 500 g AFTE OB RIIAN 3 S LB L,
ICM T 8 [Het%, MRk EERIRL, FEBicL
(Fig. 3 £IRD.

2. EERuE

SRR 125g &k 2.8 BB L, SBKEBILF b
1o AlkT pH 7.7 C@EEE, KT 3 K EBL,
Iml Ko%, MEBYEESR 40r Bing, ICM <38
BT L 7.

EERIDBE
3. BIERRRNE
EEERE3600g 2ok 2.4 BB L, ICM Lmri

- L, BOLaEHE (92008,30 900, EEM L SL 2K

L, FrEiREDOBERRAREMA, 28% 3.01 &
L, ICM c¥EME L7 (Fig. 4 2.

3, BERp

HEERE 2400g &7k L6 iwiEEm L, ICM JLsEtis
L, BB (9200g, 3049, #hiizk 2! o
L, EBEEALT3IEL, 1ml ¥ EBOW
B 180 7 Bintk, O ICM B A¥ETTE D,

ICM DEEpZ

BEIEEAE R 600 kg/cm?,  / Xv & EER O
fApalk 30mm &L, / AVRDAER IS 0s0%
BERALI (B - F5H, 1972b).

@ WA &

ZYRIEOERIZ I/ ur v E —VEEROTH
B0, BREREIC 6.25 #FLTRDI. Fhvral
v MEZOERER L. B2 e BREDOMK
MoBiTNT v (SIGMA #8) %A,

BT DO Y ¥R 7 v A F FEIZ Schneider ¥
(Schneider, 1945) ic X9t L, Orcinol #kic kb
HEEE L7 (Ceriotti, 1955). EHE YRR 7L A
F ¥ (FASAEAR) 2RV

BRI DRE 12 BAMBOLRZEEC X D 260 me ©
BOLEERD, ChEEHREIE g BN fEi
WEL, E260ms & LTHERLE.

F7, Uy OEEBIE Allen 0% (FRiE, 1966)
BRIV &) v EER) VEOEEERY VEBLL
TERLI.
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Table 1. Effect of pretreatment on the separation of nucleic acid
and protein from Baker’s yeast.

Yield of nucleic acid Yield of protein
Pretreatment (r/g dry cell) - (mg/g dry c_ell)
E RNA Kjeldahl N| Biuret
. 260 X6.25 method
Water ( 30°C, 2.0 hr) 68 10 13.0
Water (100°C, 5.0 min) 366 43 61.9 41.0
pH 3.0 Citrate buffer ( 30°C, 2.0 hr) 36 12 11.0
pH 3.0 Citrate buffer (100°C, 5.0 min) 304 46 63. 4 37.9
pH 9.0 Carbonate buffer ( 30°C, 2.0 hr) 73 23 14.0
pH 9.0 Carbonate buffer (100°C, 5.0 min) 1034 2841 103.6 63.9
pH 11.0 Carbonate buffer ( 30°C, 2.0 hr) 73 6 11.0
pH 11.0 Carbonate buffer (100°C, 5.0 min) 1268 2931 118.7 56. 6
0.25% Sodium hydroxide ( 30°C, 2.0 hr) 101 25 18.5 18.0
0.50% Sodium hydroxide ( 30°C, 2.0 hr) 488 2022 76.0 45.9
0.50% Sodium chloride (¢ 30°C, 2.0 hr) 72 7 13.5
0.50% Potassium chloride ( 30°C, 2.0 hr) 67 8 2.7
1.25% Ammonium acetate (100°C, 5.0 min) 337 91 34.2
1.25% Ammonium oxalate (100°C, 5.0 min) 380 124 42.7
1. 00N Perchloric acid (100°C, 5.0 min) 1653 143 68. 2 48.3
1. 00N Oxalic acid (100°C, 5.0 min) 1093 55 105.0 42.6
0.5 % Sufactant nonion ( 30°C, 2.0 hr) 86 56. 4
0.5 % Sufactant cation ( 30°C, 2.0 hr) 44 32.1
0.5 % Sufactant anion ( 30°C, 2.0 hr) 44 32.1
Ribonuclease 30r/ml, pH 7.7 ( 37°C, 2.5 hr) 343 13.3

Table 2. Effect of pretreatment on the separation of nucleic acid
and protein from Baker’s yeast (Yeast cells were treated
with cooled acetone before pretreatment)

Yield of nucleic acid Yield of protein
Pretreatment (30°C, 2.0 hr) (r/g dry cell) (mg/g dry cel
Ezgg RNA *Kjeldahl N | Biuret method
Water 654 457 145.0
pH 3.0 Citrate buffer 490 62 129.2 76.8
pH 7.0 Citrate buffer 788 553 140. 3 80.0
pH 9.0 Cabonate buffer 703 1837 140. 3 86. 8
pH 10.0 Cabonate buffer 530 1488 151. 4 94.0
0.5% Sodium hydroxide 1401 8789 218.1 92.6
1.0% Sodium hydroxide 1597 581 212. 4 95. 4
10 % Sodium chloride 1025 6661 345.0
2.5% Potassium chloride 1572 241 390. 0
1.25% Ammonium oxalate 744 1116 128.5 55.0
0.5 N Oxalic acid 799 316 184.2 90. 8
0. 25N Perchloric acid 905 33 256. 0
0.5 N Perchloric acid 1513 60 49. 2

* Kjeldhal NXeé.25

mg/g-dry cell Dl kDfEE R UcHS, HKREOHE
%<, HMRE 2V IBOTERME» ORICEER
FERVZENA, IN BEZRREER LSS K
BEoMmHBIERL, SEMEATTESEER L.
Wz v H3EELg %y, 105mg BERBINT
WA, CRRMAKXDEREDOT I /BB Eh
FetedhEEZONS. LD T, £BRcd 34t

ZHRMEL LT IN BERBRAENSE DL bEHE
EZzbhi.
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WBH, TOERTE 1, L IERoREERE
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B, REMHEM 2 EBE TR RERERE3C L
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3) BEBARERRE

PR B R B L 7o T dn, 1o DIRERGAF
TREFSHERER S C EMBHRR» DI

4 TebREER

HRSRC T & b v UEBRRERWZES, 8
WA ORI IEZIC Fbhi. €0 fE% Table 2
KRE. VERXR 7LV F FORER 0.5% NaOH ©
8.79 mg/g-dry cell, 10 % NaCl T 6. 66 mg/g-dry
cell DEWEERL K.

—J5 & v s BOMBRIERBEE EELT L,
BIERBNE T 49. Tmg, EPEF P Y v LT 400
mg PITOETH D

5) BiEREHUNEL ICM

WICERR | O TEZEE L SN 7oRERBAESE
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Fig. 1. Effect of perchloric acid concent-
ration on the separation of nucleic acid
and protein from Baker’s yeast which were
heated at 100°C in perchloric acid of
various concentration. :
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Fig. 2. Effect of perchloric acid concent-
ration on the extraction of organic phos-
phorus from . Baker’s yeast which were
heated at 100°C in perchloric acid of various
concertration.

%, LINIKHB/MESS %2R U7, HHEREIR0.5
N ichME 1.5 % #RL, ThlATERE3ENL
B2, IN TP OROOEAER L.

RIC T OEBRTHIN S W BBE O 9 BRI % IEE
TEicdics) yhoFE Y Yy EOEic o0 THIE
L7, Zo#8% Fig. 2 R4, 0.7N, 54
EHDBE, 58.5%, LON, 74Ema0EE, 60.5
BDEDIC, TNTNERBRXKMBEE L. 7 IN
TTHMAOEE, Ml v EOK 80 % 1EHY
ELTHlish.

AL - FHE (1968) D#Eic kB &, 0.45 N,70°C
20 3FMET 86 %, 0.75 N T 98.7 AW A Estic
FRENTVS. COFRBRCTIERFICEEERASE
JoeDT, VERRIVAFEREY BRI EDE
TNT, MHIULLDERIDBPIWEER LD E
ELB.

RICHIERYE L LD REB LT B 208
DENRIC DV TREF L. & OIS 1, D52
IR, #i5%E Table 3 iTiRg. 2 v,es8ik pH
3.0, 7.0, 8.0 TEREALHHENT, 0.2% NaOH
T 14.3%, 0.5% NaOH © 85 L& Liz. =D
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Table 3. Effect of Impact-Cell-Mill on the
extraction of protein from Baker’s
yeast after nucieotides had been
extracted with 0.7% perchloric

acid.

Passed | Yield of

Condition of solution times of | protein
ICM (%)
pH 3.0 0 trace
pH 3.0 8 trace
pH 7.0 0 trace
pH 70 8 trace
pH 8.0 0 trace
pH 8.0 8 trace
0.29% Sodium hydroxide 0 3.3
0.2% Sodium hydroxide 8 14. 3
0.5% Sodium hydroxide 0 6.2
0.5% Sodium hydroxide 8 85.0

BRBERRELITIC X D & e RS EATBRIE
B, MR E SR L, ERHERICHR Lo
bnEEZ5h5. LiL, KBILF PV IaRE
DERT v ) TS B LI LIRSS L,
M ERRIGE T VEEORERESS, Ak
ICHIRBERBEASE T L, EEMBESAELAbDE
Ziohb. k7 ICM @REOBE, SEMBmERI
6.2%LIEL, oD ERIOHNTEE, —BiC
FRbh T3 7T VHIBEE ZEROEANE
CTW3hDEEZILNS.

2. ftZEESPEF & ICM ALEE O [F]RE BFF

AEREIBREARD 2 v 2 BB XUBBELR
Bicaid 3 LML DTH 3.

D BELUOTLAVREBOHA

2, DMELZHEDO TGt Table 4 @k 5 i EHE
Shte. HBREROESE, 2V 2BZ 01 %

NaOH offf, VHEXZ L35 Fi30.01% HCl o
BRTENNERS. ¥, ThoOMETHRE X
CTvAYEEORNADN BiFth 2. ICM LB
JT v YL BRI BEREN FEL, O
HABEL-EE, dic ICM EHRIIETL, &
ﬁmm%@ﬁ¢LLC$m Khai - 874, 1972). —
%, BERCIE i@l@ﬂ/nﬁﬁﬂmgﬁ7
WﬁUﬁﬁ@&%Kﬁ@bfﬁTb,@%KQ%MK
DA FO LI Lipl, VKR LT FONE
BB L TE DD TEWEERR L. COBRI
BBRLIBBRENTHRESADP TV EERLTVS
F7-T & b VILERER (2, ) = B BE, 7J<
Bt b Y v AL ICM oREBHEOMRIZIEL, 4%
BROBEAICHBRLT, 5/A7Eﬁvmﬁ@®mm
RITET L.

2) BEFBUEOHA

2, DEBT 1507 $E% Fig. 3 KRS ﬁ@
HomHBILEERRBEFOBMCED LR L, BE
IN o4, ICM EOET 20%, 3[ET 39%,
8[ETS51%, 2N OBE, 30%, 66%, 8%LZh
ZhEml .

ICM R EERREE OEN 2N B TFic
BOTHEECS b, ZLTEVEETE ICM
WEHFZFED L, MEEHOTC L 2 HEET
L7z.

WICHBAERA Ak 1 T2EEEL, HBRF b
Uy 4% (0 1M, pH 10) @&k cHEPES L, AL
BREELTCERE Mlig v <o HEEAEL:.
Z DR, 3EMBTS8%, SEUIET S8 %L EIT
RERSE S hi.

Table 4. Effect of the treatment by Impact-Cell-Mill with various solvents.

. Yield of RNA Yield of protein
Sample Solvent ICM treatment (/g dry cell) (mg/g dry cell)
Baker’s yeast Water control trace 2
Water 6 times 757 38
0.1% NaOH control 6 11
0.1% NaOH 6 times 4456 321 -
0.5% NaOH control 5 42
0.5% NaOH 6 times 3336 299
*0,01 N HCI control 44 5. .
#0.01 N HCI 6 times 16289 286
*0,05 N HCI - -control - 33 o 4 -
*0,05 N HCI 6 times 3231 207
0.1% NaOH control . . 2379 77
Baker’s yeast 0.1% NaOH 6 times 2287 162
acetone powder 0.5% NaOH control 3487 107
0.5% NaOH 6 times 2994 140

* Centrifuged after adjusting pH 9.2 -



144 BTy « ZIAREER - FFRBR

Table 5. Effect of use of Impact-Cell-Mill with ribonuclease,

Yield of |Yield of

Treatment phosphorus [nitrogen
None enzyme Incubation (30°C, 80 min.) 1.3% 0.9%
None enzyme ICM (room temp.° 9 times) 47.7% | 42.9%

*Ribonuclease added | Incubation (30°C, 20 min.)
*Ribonuclease added | ICM (room temp., 9 times)
*Ribonuclease added | Incubation (30°C, 50 min.)

0.9% | 0.9%
70.3% | 42.79%
0.9% | 0.8%

*Ribonuclease added | ICM (room temp., 9 times)-Incubation (30°C, 30 min.) 70.7% | 42.7%

*Ribonuclease added | Incubation (30°C, 80 min.)

1.0% 0.8%

*Ribonuclease added | ICM (room temp., 9 times)-+Incubation (30°C, 60 min.) 75.2% 42.7%

* Solutions include 40 7y/ml of ribonuclease
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o
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Extracted Phosphorus ratio (%)
[3,]
o

0 1.0 2.0 3.0 4.0
HCIO4 Concentration ( N)
Control 3 times(ICM) 8 times(ICM)
Total-P —@--—-~8- . gueiicccng- o

Org. - P o--—-0- .Qwwamuer =0 o—

Fig. 3. Effect of perchloric acid concent-
ration and treatment of Impact-Cell-Mill
on extraction of organic phosphorus.

Yeast cells suspended in perchloric acid
solution were treated with Impact-Cell-
Mill and nitrogen was detected about
1-2% in all cases by Kjeldahl method.

3) EZNEOH#A

2. DERBETITIR DI 4ER% Table 5 iciRrd. ICM
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RECHELTHBY vER47.4 %55 10.3 B~ &
fBcEmL, BREAVEECS DO, HBO
NDOIREGER T SO DREM D U758, ICM i
70 Ll EOBEWEE R Lz,

F7z, U vHHERIZ ICM %, 2 OWEREL
60 PEIREGHMM LTHIZEAS BN Lish ol 7
»ic, BEEADL I ICM pEEEthicffebh
7cbDEEZR. LT, #vso0EoHMHER
ICM 8 BILIE < 90 B EDfEER L.
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Fig. 4. Effect of after-treatment by using
perchloric acid with Impact-Cell-Mill,
Used samples were supernatant treated -
4 times with Impact-Cell-Mill.

3. ICM {2 ORI H

ICM B %M U - BRHC R A= IRinL,
O ICM LB A L, MBEOTEER» 2.
hb, TOERE ICM D) 77 2—~L L TOVER
% ICM pMBEIc AN bDTEH 3.

1 ICM &iBEFREZNE

3. DEBOT T T2/ EBIER % Fig. 4 TR
7. EBEPOS% TCA WEkEY YRy v 57
BEDTOIH, BMEICXD, 0.5N 0BE, 71.0
%, INDEg, 81.0%, 2N T % & LR LT
Fl, BMBEDANOXE S OEREEYWHE I BRI
BT Ul COEEMIL - ZHE (1968) OffR & i
T3 & ICM ESHES K& pDi. T, BEKEY
7 BOMBRIIN 42% 2RL, BOORBTRE
B O iR EBIRE DT B & &, BiRERE L3t
WBLI-bDEEIONDY, BRI EERE
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0 3 5 7 9 passm‘l times

Fig. 5. Effect of after-treatment by using

ribonuclease with Impact-Cell-Mill on the
separation of nucleotides.
Used samples were supernatant treated
with Impact-Cell-Mill and concentra-
tion of ribonuclease was 180 y/ml.
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it T, SR Y oo,

B v 27 BOMBRINNR BT, 2055 £
v RBEREB O 95 % pEIE .

= 9

BeRb7s EEIRRE Y & & v 1 2T & ORI
wER D REIC DS 5 FEOBRRE HWEL
<, Impact-Cell-Mill (ICM) & (L2897 LB 5 %
MEE (BEAL) € RO LI EREES:.

1) fieEinE s ICM LB S¥ic kD,
B L 4V 080 DEERI 5 AL LTEE
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o 85 S HMTHE L3, BB 0.5%
NaOH £RE LT, ICM B A U7 ER, 2v°

7 BEZE R DK 85 BHENX ke,
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Summary

An experiment was carried out to establish a new method for the isolation of pro-
tein and nucleic acid from single cell employing an Impact-Cell-Mill,

Chemical pretreatment with 0.7 N perchloric acid gave a good result to isolate nucleic
acid from Baker’s yeast. = About 85 9% of protein was obtained using an Impact-Cell-
Mill after the treatment of 0.7 N perchloric acid.

Concurrent treatment of an Impact-Cell-Mill and chemical procedure gave also a
good result. In this case, 0.7 N perchloric acid and 40 r/ml of ribonuclease were used,
and about 70 % of nucleic acid was isolated and 85 9% of protein was recovered
with the treatment of an Impact-Cell-Mill,

The third is an utilization of an Impact-Cell-Mill as a reactor. In this case, adding
180 r/ml of ribouncleas¢, nucleic acid was isolated about 90 % and 95 % of protein was
obtained from the supernatant of yeast suspemnsion treated with an Impact-Cell-Mtll.



