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Smashing tissue extraction technology of emulsin from Armeniacae Amarum Semen
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Abstract: Objective To establish and optimize the extraction technology of emulsin from Armeniacae Amarum Semen using
smashing tissue extraction method. Methods These factors, such as ammonia concentration, the amount of extract, extraction time,
terminal point pH value of counteraction, and the volume fraction of ethanol for precipitation influencing on the extraction process of
smashing tissue extraction were investigated by using total enzymatic activity of emulsin as index. The specific enzymatic activity of
emulsin was determined by dinitrosalicylic acid (DNS) method, and the total enzymatic activity was calculated. Results The
optimum extraction conditions were as following: 50.0 g powder of defatted Armeniacae Amarum Semen was extracted with 500 mL
0.062 5 mol/L pre-cooling ammonia for 120 s. The mixture was filtrated by gauzes and the residue was extracted with 450 mL extract
for 90 s again. Collected the filtrate, adjusted its pH value to 4.0 by acetic acid, filtered hybrid protein, and precipitated the emulsin by
four times the amount of ethanol. Conclusion The smashing tissue extraction is used to improve the extraction technology of emulsin
from Armeniacae Amarum Semen for the first time, and the conditions of the new technology are optimized by determining the specific
activity of emulsin. The results show that smashing tissue extraction has the advantages of short time, simple operation, and higher
enzymatic activity, which is better than traditional extraction method.
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R T2 sgm, RAERS - W WA AR R
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=B LS S, JFCACR PPN AR, Bt T8
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AT 752 BUEANAT WA 6T C R
ABRAFD; PHS—3C AUKE % pH vl ( BifRE % Rl
ICEATIRA T AS 3120A BUEE A s VEAY (it
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COREETT RIS AR AR D); HH—S4 B
WA CIE I BME AR A PR A F] D SC—208A
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AT R, RMED BRI EFEAR
FRXEEADR AR AARE (5
20081219), Z31 Fe T 1= 245 K27 X0 ) i 2045 25 08 A %
HRHEY TS Prunus armeniaca L. var. ansu Maxim.
(R R s SRR A58 k) Arall, DNS ik
gl JKONEZEK.
2 ik
2.1 BREEHCHEYEIE

B, 20 HIE, &SR8 )G, K
AL AR, ARV, 12 h 51
PhAnEt, FEEMIG 1k, RV T XU T,
%H
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FRECTEE RS A8 50.0 g, IIAN—E A
SAETA R KIE R, SOk eRE, W
PR 1], 2bAm I, YRV T IE S A EUK
AERE 1 ks G IFUEI, RGN 36%H 1 Al
—% pH fH, Winilfist: #E %, FEEN
WohE, FZIREE 3 600 r/min #4005 min, YHE
VB, A IR RO E AR I S
SR AR TR A e, WD, H
CWESBDTER T, VTG, RIS A .
23 EBCEELLEHRNE

B DNS - I OB IR E IS Bl A R
JRERLLAAIE) 3-8 FE-5- KM IR, fE— e e,
I OB P 5 55 KR 2T 50 SO L T PR R e L 491 0%
R, AT OIE o A A IS ) IR/ K
fiE = R IR SRR ) R IE L, KRN R AR R
1 pmol i %4 K P 75 I &t SCR — AN Bl ) s
(U, B v v Al H A S ) E SO HLTE )
(U/mg), JIRTA FH b Gy e 35 A B T K ¥
T a A b &, IR A . BRI
RSNV I T BT 5 S R LR )

231 HIAPEABIGECH R FRENES 100~105 C
TP A FEE TR ) A AT AL AT 498.4 mg, E 500
mL &I, 1 0.05 mol/L BENZ - FEIRANZE M (pH
5.0 EF, RS EIKRE N 996.8 ng/mL 4
B o

2.3.2 DNS #HIMECH]  FREXDNS 4.0 g AR
1.5 g A 2.0 g. NaOH 10 g. i A BREHN 100 g,
DG =K, HAEE, WEGESRT 500 mL
PR s, BEIfS DNS %Wl A s
JCE 1 RS .

2.3.3 MK O BRI i
R FRE, 2B 0.05 mol/L BEIR - KM bh 22 v
W (pH 5.00 I&s, HAEM, B 1.0 mg/mL
W, HhE LBR AR, RIS

234 AMERRFELE I3 996.8 pg/mL 4
A 0. 0.1, 0.2 0.3, 0.4, 0.5. 0.6, 0.7 mL F
10 mL =4, #5010 0.05 mol/L BSR - M R 2%
W (pH 5.0) 2 1.0 mL, %M 1.0 mL DNS %,
WA JE /KT 5 min, REEEZR, T 540 nm K
MEWCEAE . DA FEAE AP ABER, T A
RAAARBEAT Ze Pk B, 19 [H1JH77FE Y=0.016 38 X—
0.096 86, R°=0.999 8, K WIHI%HETE 9.968~69.776
pg/mL 2k OC R R AT

2.3.5 KR HX996.8 ng/mL A AR 0.5
mL, & 10 mL &, I 0.05 mol/L BHR - BETR4M
22 (pH 5.0) % 1.0 mL, FAIA 1.0 mL DNS
WU, TRATJE WK 5 min, WEEES, T 540 nm
WA e WG A, FEELEE 6 K, 4549 RSD A
1.21%.

2.3.6 FRUEMERE: B 996.8 pug/mL A HHA 0.5
mL, ‘& 10 mL &, B 0.05 mol/L KR - B Rk
ZEM (pH 5.00 % 1.0 mL, FEIIA 1.0 mL DNS
VW, YRS 5 min, AHEIEESR, 28T 0.
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10, 20, 30, 40. 60 min 3E 540 nm P TG
FEAE, 4559 RSD K 1.87%.

2.3.7 HILPERE  BURES 6 Oy, Hlas i
£ 540 nm K NIEWOGREE, THERES Ay
=B TS . 453 RSD b 1.45%.

2.3.8  JFEMISCRIREE BRI —FES 9 4, REERK
s CFRI R 3 A, AN 996.8 pg/mL
HIAPA 8. 104 12 mL, HIMHRIER, 5
AR LG ), A RSP RI R 98.26%,
RSD 4 1.37%.

239 FEMIE  BCERERIE R, RESRRE,
BIA 0.05 mol/L EEPR - BEMRAMZE M (pH 5.0) I
e, MW, BCHK 1.0 mg/mL VA, 2
TR E . LL0.05 mol/L BEFR - BE N2 N 22 vh
W (pH 5.00 FEAZS XTI, 20 5ol W AR T
e, HZZMBANES 0.5 mL, A DNS % 0.5
mL, JRAJJE7E 50 CKAE RN 30 min, SZHEPHL
th, I 1.0 mL DNS %W, WA 57K 5 min,
AHFERZE 10 mL, 7F 540 nm K NlE R 6RE
fE, FEeEIA R A A B, ARYERG LS )=
CRVZEPHE T B X 1.000) / CB Y I B T 8 N i) X
180.154 8) THEAEM A REIIELTE ot A =
PP S L LR ), RIS 1= (BRI ) X
FEEIUTTED) TR b Al S5 T

24 AR I ZHEK

241 UKW E TR BIE A R
50.0 g i 400 mL PEHCEHEE 120 s\ JEH 5]
350 mL $EHUHEHEE 90 s AN & pH 4.0+ BT
IR BN 80%IMAAE T, % 2.2 Ak, 4
W2 2 K EE R 50.00 62.5. 75.0. 90.0. 100.0
mmol/L W55 A5 B (1) LU3E ) FLEE D), 85 R LK 1.

F1 SKREMNEBCEILEAMEBE NN N
Table 1 Effect of ammonia concentration on specific

enzymatic activity and total enzymatic activity

242 RRBUEHIERE BTN AR & 1R
il PEHGEH EARER D, M5 2 IRIRIR 2K
TIN50 % 300, 300 mL, 400. 350 mL, 500
450 mL, 600+ 550 mL . JCTJ5 i A5 A58 50.0 g,
KRN 62.5 mmol/L, FEHU TR EE 1 44 120 s,
H2KN90s, HAIZL pH 4.0, BEIUR LBEAAR
IH80%, 4% 2.2 T ERAE, ZR K 2.

%2 REGRASXMEECEILEAFEE RIS
Table 2 Effect of amount of extract on specific enzymatic

activity and total enzymatic activity of emulsin

I H 2 /mL RigHEEY Leis o
St N > N =) -1 /E‘\YEjJ/U
FIR H2k /g /(U:mg™")
300 300 12774 58.993 75 357.7
400 350 1.5275 59.885 91 474.3
500 450 1.600 7 62.007 99 254.6
600 550 1.594 4 59.046 94 142.9

2.4.3 SRR A E  ERRECT R AR
50.0 g« Z/KIKIE A 62.5 mmol/L. W5k IEHUG T &
5314 400, 350 mL. "HAIZ S pH 4.0. BEUTIN &
FEARFR A E00 80% M, 4% 2.2 LAk, 43l
S URAR LN A] 4 90, 60 s, 1204 90 s, 150
120's, 180+ 150 s I3 A (1) LU G 0 AL ),
SR 3.

%3 REEEESCELLE AFEE AN
Table 3 Effect of extracting time on specific enzymatic

activity and total enzymatic activity of emulsin

B T /s TP E ik Lty ) SE T
1K W2 /g /[(Umg™) /U
90 60 0.993 8 52.776 52 448.8
120 90 1.527 5 59.885 91 474.3
150 120 1.497 5 47.544 71 197.1
180 150 1.703 2 42.317 72 074.3

of emulsin
SRR/ UEE7Ri EEiE I/ T AU
(mmol- L™ H/g (Umg ™)
50.0 0.876 1 57.425 50310.0
62.5 1.5275 59.885 914743
75.0 1.1439 56.744 64 909.5
90.0 1.6711 48.292 80 700.8
100.0 1.3853 43.965 60 904.7

2.4.4  PORIZTIIE  CERRECTERIBNE A R
50.0 g+ ZU/KIKJE A 62.5 mmol/L. 1§/} 400 mL $
IO FZEL 120 s« PR 350 mL $EHGEAZHL 90 s.
FEDUIN SRR O 80%IM4IE T, & 2.2 Tig:
1, 2025 SIS R H A S pH 3.64 3.8, 4.0, 4.2,
4.4 WA LIS RS, g R 4.
2.4.5 FEUIR CEEAAR N E TR
MK 50.0 g« B/KIKRSE K 62.5 mmol/L. 1 400
mL PR 120 s. PR H 350 mL $E R HEHL
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90 s. WAL pH 4.0 INEMF R, 4% 2.2 Tk,
F 8L AT B N 50% 60% 70% 80%-
85% M T IR S, SRR S,

F4 PANLS pH WEBICELLENFERTE NN
Table 4 Effect of terminal point pH value on specific

enzymatic activity and total enzymatic activity

of emulsin
PRSP sy Y
(Umg )
3.6 0.5712 50.299 28 730.8
3.8 0.963 4 55.828 53 784.7
4.0 1.5275 59.885 914743
42 1.145 1 54.001 61 836.5
44 1.9210 45.269 86 961.7

x5 CEERSEIEECEBLLE AEE BN
Table S Effect of volume fraction of ethanol on specific

enzymatic activity and total enzymatic activity of

emulsin
LA P4 H EACY)] .

53 80% /g (Umg ™) iR
50 0.414 4 56.699 23 496.1
60 0.866 3 54.991 47 638.7
70 1.4343 58.126 83 370.1
80 1.5577 57.577 89 687.7
85 1.299 4 55.009 71 478.7

2.4.6 IfERRICTZM0E LIS e 45 E
MRS 75.0 mmol/L I, FEAFAEEH LS
IR TR, WPEh 62.5 mmol/L IS LU3E )74k
s PEIGR O I LGS DA BRI S PRIR
PRI )22 50 1204 90 s ZHAHEL, 90. 60 s 2
LOIE A, nRESE SR U RIANGE, 17 150, 120 s
5 180 150 s HMGLLIH S HIBH . 52 R FEiash, nf
A5 DA R P v T il A T A R P8 ek
THEA G RORIZE SR 2 pH 4.0, BRI LG )34
s WLUE I 1) SRR 3 B0 Bl L3S T A W 5%
Wi, (HEE I 80%IN, WESE IEN R, DAk, 4k
AR AR T2 TR
50.0 g, I 500 mL 62.5 mmol/L TiAZ/K,
{CHrsemii)a, WalHe 120s; 2Amaknt, ok
JEVR, JEWE T 450 mL 62.5 mmol/L FivA 2 K N 2L
R 90 85 G IFPIIRIEM, 222NN 36%ME IR A
P pH 4.0, Zhniasite, $ERZ), LEEREH

¥E, FJERE 3 600 r/min B0 5 min, WAL,
G IF IR E AR, A LlFESR, 4
Pt AR 53 B0 21 80%, 7. T4 7 A i B 4
Tk, WERDTE, H OBEBERDTIE R, T4
2.5 TZWIERLE

e PR T2 ERAE, R 3 s A,
SESL RS T, IR EE ). SR IR Ay
IR FREECR A 1.585 1 g, RSD K 4.90%; T54V/=
i (1) P 2 L% 124 60.090 U/mg, B0% 174 95 154.6
U, RSD 4 1.93%, UtHHILIREL T 28k .
2.6 S5EFEEBUERILLE

AR AL SR Ry s BT R A
¥ 50.0 g, JIA 400 mL 62.5 mmol/L FivA2 /K, 37
AR 24 h, Y8, WCERIEM, VEVET
J 62.5 mmol/L /A% /K 350 mL ¥4i% 24 h, 51524
w, AIFIENG B IMABSR T AE] pH 4.0, 1N
WEE, FERZ, FREEREE, NERER
FBECHL 3 600 r/min B0 5 min, WEEK, 5
PRSI AR A 4 EACRE, st
PR T E A dhDE, ORI, T ORE
VESUTBERIN, AT RS s Al gy
ESARLIAACH B N R 2 LR IR 6,
45 5 W N U U 1 R P B NSS4
PEREE .

%6 EBCERARENS RERIMA L
Table 6 Comparison of the smashing tissue extraction and

traditional methods of emulsin

RECTE O EEREGEg WIS HA(Umg)  AIE /U
B HEHR 1.092 1 60.469 66 038.2
A =L 1.5275 59.885 91 474.3
3 it

WA AR R A B 1 3 25 B A
TP B-D-F- LB M S Er e (KA M ), mT)
R THE T8 Bl SR S B S K K A o
MBS B R A A DA AERAR ) rh S G Ay
{8, BAMASA JIER S B S KA L
R, A LA MRS IGE A T R
JsURE, SEHGE AN, 34 R DL e sy MR R A
R

AT RROE PEAIN AL, O B A B I
FEFP Rl RIS A1 H A 32 AR X5 1, $RIBGE
VAT IR R IR U 25 7 R R ML TR (R B A A
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QUK — BB, JEPT AN T4, 10 L G 1A
MR R (RIBBEIR W, AR RRIAL, 5 203N
REUR . AHIFFUHE I PR ION Y 5 A7 i 1 i) 26 T
2, IP R LA T T, A5 7RI,
o RSN AR B ACHE T4 28K A I Ta] R 1 )
R IGE, AR T ORI, HOAT DL S A Ay
A B FERR P ESA S, A7 B 70 (B OREF
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