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Study on Ultrasonic Extraction of 1 - Deoxynojirimycin (DNJ) from
Mulberry Leaves

HUA Jun-li, LIU Shu-xing, CHEN Su-juan
(School of life Science and Engineering, Shaanxi University of Science & Technology,Xi’an 710021, China)

Abstract: In this study, an ultrasonic — assisted extraction method was developed to extract 1-
deoxynojirimycin (DNJ) from mulberry leaves and the process parameters of extraction were
optimized by single factor experiment and orthogonal experiment. and acquired as follows: the
ultrasonic power of 125 W, solid to water ratio of 1 ¢ 40, the extraction temperature of 70 C,

and the extraction time of 20 min. with the optimum conditions, The yield and purity of DNJ was

achieved at 0. 091% and 27.2%.
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1.1 RRS5FERH

Ert RAPFEE B ®/K .DNJ (4 E>
97%), IR E/KZBE . ZRZ B EK B Bb
ETE% 54 AR%,
1.2 EEME

FW-400A B adl, b T RHE L2 B R A Rl
JA5003 BB FRY, BRI XE 4 B HE
Ve LR BB BT SR AE RA A #5754 BIE
Shar e, BB E =L i SHB23 &
TEHRKERASTE MBS B RE-52A fiE
HERN FBTREMZEH; TDL-5-A BIE
EEXRBEER O, EBEFRENEH,
1.3 HiE
1.3.1 ¥t Az rkerstsd W
0.5 mg/mL DNJ 4R 5 mL BT 25 mL A&
¥, —E B #) wagner (B-BULA)RF B BIFEH
KER RGIES, M 754 BIESMI 6L E 240~
450 nm JEE A EH, HE DN] BB KRBEK.
1.3.2 HReHeé SHBHBRE EHRKRE
Wl BFEAPEZRT . HZEEAESR
FERSG TR MERER M—-EEHN=82
B HELAR . BORLEEBR ARERRNKRE.
WHEMEHERAETERR 3K, EHETHEMH,
BEERETH,ESH % T#H#HBE DNJ,
1.3.3 #AEwLeis24 B 0.02 mg/mL fJ DNJ
PRAE S TR, I — F B ¥ wagner IR A HIREK O,
0.1.0.2.0.3.0.4.0.5 mL,43lm#& K ZE 25 mL
EH. URBKISHER, AEMPERETNE
DN WEBMBAEEN XK, LLDN] ERBKE N
B, LLROC B A bR, AR & TR RE
BHE.
1.3.4 BEHHE B—-SENHFNERET
25 mLABEP, WA —EBH wagner R, EX,
WHES L 1.3, 1 i B KR B KT 3ty
W, 15 R e B, AR SR AR M 2R 5 RS A
HREBRE. FEETRITEEER,

DN] 8 & =(C+n+ V/W)X100%
K :C Atnit DNJ ) B B (mg/mL) ,n B
BER, VARBRBERER(mL),W R R K&
(g),
1.3.5 s%EaHE BREWHERANE HTHH
ANH) DN] RE®RE . Rt —EXhHMHRTE T
TR EOVCEBET . HTEERE., HERT
Rt EAE.
DNJ @ifE=(C+n+V/m)X100%

K :C A#r#E DNJ B R BV 1§ (mg/mL) . n JH
BAEELV RERE BRI (mL),m HHBEYHT
FERG.
1.3.6 REHHRREF A XE

BEREANGESE .2 LL25B. R MEkN
AR 55%.65%.75%.85%.95%, i EHE
HEEFHAE 0 ML EREBEE 70 C,B8FER
10 min, M —KHWH B RE HEBE.

MENENERREMAEW & L322 5K, &
Ih# 4> 5% 100.125,150,175,200 W, ik G 5 & nf
BEAAEO ML #BREBE 70 C, BFER
10 min, BB — K HF M KWL E 3H BB E,

MEEONERERNEW. % 1L.3.25 K. 8
wEHEREMAR 10.20.30.40,50 mL, A E ik
B REEE 70 CTHAERR 10 min, B R —
W, MR BHE B B, e R BB/ R,

BEMNEREMNER. % L3.2 LR ERE
43 % 50.60.70.80.90 CF, FR L &EWR, b
BB RERREATB5RR 10 min, BB —
WHMERE TERE,

HMAENENERENEW & 1.3.2 55,
FMEmENE A EEERBERE. EEERNS
HERET .38 5 #E ] 10,20,30,40,50 min,
BRI, T ERE,
1.3.7 DNJ##ERREXKE BHIBHER
BEFEASSRRIBHIEZMEROBEIIER KB
WRE EERE. EEE 4 MEEH#ITEXRE.
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2.1 EDRNEXNERKAERE

BR-BAL 4 (wagner) I Fi 4 99 B8 DNJ R i 4
BARLO B %G (AIK « HI - In, AIK R BFL YR
DN FE#5M &M Tl R,

it A% DNJ bR #E 7S M B E DNJ BB KRR ik
B, A 1 TR ,.DNJ 7 284 nm #1356 nm gb &R
AWk, WERAAEE, £ 284 nm 4 g (E R W
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PAZEBAR S LW, 754 RO A-T] 4ok
JEEETHEE 284 nm X #E B A HHEATEE, W E R
E. 20l EBEBFE R A=0.091 8 C—
0.015, R*=0.990 1, XAE—EEHN DN HI&
BERAERE -ELEXR.
2.3 BRAMNEE
—BEAT . ERR/AERTEOZBERR T,
EREENR . EOREHERNL., BB 2WLE
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Fig.2 Effect of ethanol concentration on the DNJ ex-

traction ratio

2.4 BEERNEEEENHE

241 FRARFHRGY4 HEITH.HE
M A,DN] WEREH MM, BYHEXT
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Fig.3 Effect of ultrasonic power on the DNJ extraction
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Fig. 4 Effect of the solid-liquid rate on the DNJ extrac-
tion ratio
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B, BT LB BB/, 46T E Bt 30 min BF,DN] 18
REEE R MM/, TeERd FREERE
B EHNERRE, AETEERN S Ik
BT EBFESE 0, AT B BUE BB

2.5 RMHDNJMSHERNEXRBER

BREARRLBRSR ERRBEEEIOI
FORHRAL L IR BE AR #EAT L B EXIKXE.
Rn#1.2.3,

010r £1 ETRRE
. 0.08 /\ Tab.1 The factor and levels of orthogonal experiment
b3 W R
% 006] A¥  AmE/ Bwgm CEE/  DHME/
B oo0sl W Al/mL T min
1 100 20 60 20
T 20 % 20 50 2 125 30 70 30
B} f]/min
B6 @A Ex DN BEALM S h % 10
Fig. 6 Effect of ultrasonic time on the DNJ extraction ratio
%2 DNJBFERNEXRBLER
Tab.2 The extract of results of DNJ with orthogonal design experiment
HEE AhE BREMMR o CRE D i} {g] /%
1 1 1 1 1 0.062
2 1 2 2 2 0.072
3 1 3 3 3 0.076
4 2 1 2 3 0.079
5 2 2 3 1 0.081
6 2 3 1 2 0. 086
7 3 1 3 2 0. 069
8 3 2 1 3 0.075
9 3 3 2 1 0.092
K, 2.10 2.10 2.23 2.35
K, 2.46 2.31 2.43 2.30
K; 2.36 2.55 2.26 2.27
ky 0.70 0.70 0.74 0.78
ke, 0.82 0.74 0.81 0.77
ks 0.79 0.85 0.75 0.76
R 0.12 0.15 0.07 0.02
7K 125 W 40 mL 70 C 20 min

*3 DNJRBFESF

Tab.3 The analysis of variance for extract of the DNJ

ERE ss df MS F B¥#
AThE 0.0230 2 0.0115 0.3560, #

B ¥R 0.0955 2 0.0476 1.4737 % %
CHRE 0.007 7 2 0.0039 0.1207
D & [a] 0.0011 2 0.0006 0.018 6
RE 0.064 5 2 0.0323

HxBF » «HEF

B &, DNJ BRMEE ERITUFKK AR
Mkt BEZE. EREFEMBAERE., BE
WT¥ &N BA, CD L B EHRHBEMNHE
40 mL, @A HHE 125 WA RE 70 °C, B At A
20 min,

2.6 MUTETHRGMEIE

EVERER O B.BREHRENAR
40 mL . BAEINE 125 W,iBE 70 °C, B At H 20
min WEH T, HBEAETZRGRBRBRES
DNJ 48 % % 0.091%, E 9 F & DNJ 4ifE H
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