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Abstract The contents of total alkaloids and 1-deoxynojimycin (DNJ) in leaves of 15 representative mulberry varieties
cultivated in Hunan Province were determined and analyzed by Reinecke salt colorimetric method and reversed-phase
high performance liquid chromatography (RP-HPLC). The result indicated that the contents of total alkaloids and DNJ in
leaves of different mulberry varieties and of different leaf positions had extremely significant difference ( P<0. 01). Total al-
kaloids and DNJ contents in leaves of hybrid mulberry Sha 2xLun 109 was the highest, which was 3 times as much as
that of the triploid mulberry Xiangsang 6. The contents of total alkaloids and DNJ tend to decrease from upper leaves to
lower leaves in turn. The average mass ratio of total alkaloids and DNJ content in mulberry leaves of different leaf posi-
tions was 1. 375 to 4. 273 mg/g and 0. 705 to 2. 149 mg/g respectively. In upper leaves and middle leaves, the maxi-
mum contents of total alkaloids and DNJ were found in hybrid mulberry Sha 2xLun 109, with the mass ratio as high as

5.137 mg/g and 4.581 mg/g, 2.612 mg/g and 2. 284

_ mg/g, respectively. In lower leaves, maximum contents
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BENTE : [R5 251 % H (No.2012BAD36B07 ) , #1744 Fl of total alkaloids and DNJ were found in Yu 2 and Jialing
R H (No.2015NK3054) , A4l 7= b 45 A fk 20, with the mass ratio as high as 3.599 mg/g and

FRHEEBLI(No.CARS-18) . 1.823 mg/g respectively. Comprehensive evaluation
— =B L E _ HATLSY 5 ) o
F—EERR MR (1986—) 5 BT A analysis showed that Sha 2xLun 109, Jialing 20 and Yu 2
E-mail ; zhangjuniswho@ 163.com ) ) )
EEEEEE . B TR had higher practical value of total alkaloids and DNJ, be-
E-mail : 7762562051 @ sina.com ing appropriate special mulberry varieties for development
* Corresponding author. E-mail ; 776256205i@ sina.com of alkaloids from mulberry leaf.
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Table 1  Total alkaloids contents in leaves from different leaf position of 15 mulberry varieties cultivated in Hunan Province(x+s, n=3)

[FBihtt / (mg-g™',my) Mass ratio]

fn Azt EalvAl Tt EHIME
Variety Upper leaf Middle leaf Lower leaf Average value
15 . . , ,
ij:f}gszg | 4. 003=0. 608 °F 3.561+0. 342 ¢ 2.281+0. 056 P 3.282+0. 472 <P
By 2
J‘iﬁiiang 4.582+0. 056 B¢ 2.256+0.922 & 1. 604+0. 063 &" 2. 814+0. 826 "F
;Ué 10 4 dDE cdCD cB dc
Tang 10 . 001+0. 508 3. 466£0. 632 3.092+0. 038 3.520+0. 285
HI11 % .
Yu 711 4.221+0. 205 <P 3.225+0. 562 P 2.541+0.032 4 3.329+0. 225 P
T . . .
ﬁytﬁi 2.203+0.362 M 2.014£0. 450 "* 0.565+0. 161 M 1. 594£0. 480 1©
=+ 1tk =]
iﬁ;gi 4.967+0. 256 B 4.004+0. 662 8 3.599+0. 021 ** 4.190+0. 514 AP
@;?;3920 4.364£0. 065 <P 4.024£0.332 "8 3.406+0. 151 P 3.931+0. 429 B
25 -
Yu 2 4.57420.273 B¢ 4.084=0. 462 "8 3.589+0. 060 A 4. 082+0. 463 PeAB
i EN R

Xiangsang 6

T 241 33

Li 24xMiao 33
B RUE
Gailiang Shufan
W3 197
Husang 197

S oh
Damodou
K145
Nongsang 14
7 2x{8 109
Sha 2xLun 109
Tl

Average value

2.001+0. 046 ™1

3.097+0. 442 &°

3.357+0. 346 ¢

3.516+0. 055 ¥

2.267+0. 095 "

3.538+0. 406 °F

5.137+0.093 **

3.722+0. 173 ¥

1.505+0. 108 °

4.011+0. 538 "B

3.327+0. 294 P

3.224+0. 852 <PE

1.491+0.248 ©

2.842+0.319 ™

4.581+0. 502 *A

3. 174+0. 216 ¢

0.618+0.074

2.619+0. 018

1.838+0.016 ™

1.019+0. 168 "¢

0.726+0. 024 ‘1

1.788+0. 432 ¥

3.102+0. 161 B

2. 159+0. 057 "¢

1.375+0. 504 *¢

3.242+0. 537 <P

2. 841+0. 341 #FF

2.587+0.826 "

1. 495+0. 852 ¢

2.723+0. 405 "EF

4.273£0.259 *

3.018+0. 328 PF

Tukey( P=0.05 W& M) 4077 22 5087 , AN R/NG SRR R 4 T 2AT W35 25 5 (P<0. 05) ;Tukey (P=0. 01 B b 3E MK ) 1) 7 22 4347,

ARIRE TR R IR B HA ) 235 22 571 (P<0.01)

Different small letters in table mean significant difference at P<0. 05 level, while different uppercase letters mean significant difference at P<0. 01 level.
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SRIFERE 20 5 RS R R TR LAk
# 3. 589 mg/g F13.599 mg/g,

15 > SR b S5 B AR W B80T 28 T A L R
3.018 mg/g, NIEI 1 T LA H, 8 /> S il i 58 i
A= YBT3 0 L o TS, o T A AR B
Y 53. 3%, 15 DRBEFI 12 A A LA S
A= BT 24 0T L o TS, T A AR B
Y 80% 5 10 A v Ffr 07 il 5 A W el - 349 I L g
T, & e SRR Y 66. 7% ;5 A i
A AR T 38 B bR TR, 5 T
MEEARBERY 33.3%,

2.2 AERGMBHP I-HEFREZS=ML
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X 15 A FBE R BT JEAS [ 07 S DNJ &
B E LS R LR 2, S5 B oR, 15 A FM 5 b St
DNJ Y55 5 R e 22 53 .38 (P<0. 05) , P e
ARNE R 0. 705 ~2. 149 mg/g, 7E 15 LR 5 Fhd,
T 2x48 109 5Bz 20 5 F 2 %5 3 4P DNJ 71y
TRAE 0. 2% U I, P Z2 58 200 2x48 109 ) DNJ %
B, P R FL IR E] 2. 149 mg/g; = RHARS S A

YI(EFE 15 AR A S S & (R 3,018 mg-g™!) , P& EHE 4 BBl 3 AL 0 S A B 14 & i

Overall mean indicate the average value of total alkaloids contents in leaves of 15 mulberry varieties ( mass ration 3. 018 mg+g™'). Average value indi-

cate the average value of total alkaloids contents in leaves from different leaf position of each mulberry variety.

1 HEE 5 RFRMARMIRHPEEMESEVNEESHEMER

Fig. 1 Comparison between test values and their average values of total alkaloids contents in different position leaves from 15 mul-

berry varieties cultivated in Hunan Province
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mg/g, 15 AFM A LA AR AL VD 2% 48
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2.284 mg/g, FAIME 2 5 M5B 20 5 H) DNJ &
TR, JHR LA BIAE) 1. 823 me/g Ml 1,726 mg/g.,
15 AW S AP SEE DNJ S i ol 1,517
mg/g, NIE 2 W] LG Y, 8 3 M) Fh 321 DNJ -4
i = N e R (= Wl D el S N = i N = £
53.3% ;12 DM LR LA DNJ SP3BT LG s T
SEAE, & E SRR 1Y 80% ,9 > SR L Fl
H Sz DNJ SFE BT i L e TP YA, o Bl e S
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R2 HEE BARNBEMHARMCLRM 1-RHEFAERHEE (x25,n=3)

Table 1  The 1-deoxynojirimycin content in mulberry leaf from different leaf position of 15 mulberry varieties cultivated in Hunan Prov-

ince (x£s, n=3)

[FE / (mg-g™',my) Mass ratio]

AL
Middle leaf

Tzt
Lower leaf

SR

Average value

g LA
Variety Upper leaf

=)
ﬁi% - 2.017+0. 632 CPE
Zaoshengsang 1
G4k 2
—Ljﬁ;é 2.318+0.730 P
Jianzhisang
JE10 dCDE
Tang 10 2.036+0. 737
2 =
AR dBCD
Yu 711 & 2.097+0. 237
fir it .
Heyebai 1. 107+0. 249
B 205 .
Jialing 20 2.492+0. 053
1 7920 beBC
Xiang 7920 2.201+0. 080
=]
72y bBC
Yu 2 2.314+0. 245
HEX R

Xiangsang 6
4 241 33
Li 24xMiao 33

0.984+0. 147 M

1.551+0. 290 "¢

R R .
Gailiang Shufan 1. 665+0. 451 #
W% 197 .
Husang 197 1. 814+0. 452
S iH
Damodou 1. 128+0. 154

= =]
R 1.772+0. 921 '6°FC
Nongsangl14

7 2x18 109
Sha 2xLun 109
FEHIE

Average value

2.612+0.051 **

1. 874+0. 351 °DEF

1.7850. 086 PP
1.129+0. 157 *
1.7050. 052 4V
1.598=0. 351 4F
1.01320. 344 ¢
2.021+0. 165 "
2. 064x0. 145 "
2.037+0.214 "
0. 8080. 313 ¢
1.989+0. 212 "¢
1.721£0. 226 4V
1. 609=0. 145 0E
0.747£0. 112 £
1.422+0.232 °F
2.28420. 242 *

1.595+0. 109 ¢

1. 141£0. 224 F
0.814x0.072 ™
1.611=0. 183 PP
1.273=0. 168 P
0.292+0. 428 "¢
1. 726+0. 068 *AP
1. 712+0. 143 8
1.8230.263 **
0. 324+0. 258 "¢
1.304+0. 137 9P
0.912+0. 084 ¥
0.475+0. 163 &°
0. 358=0. 318 ¢°
0.907=0. 231 ™F
1.551£0. 123 “*¢

1.517+0. 267 <8¢

1. 641+0. 454 4¢P
1. 420+0. 793 EF
1.784+0. 223 B¢
1. 656+0. 415 «I¢P
0. 804+0. 446 &1t
2.080+0. 386 **
1.992+0. 252 PP
2.058+0. 246 B
0.705+0. 342 ¢
1. 615+0. 347 dCDE
1. 433+0. 452 <PEF
1.299+0. 721 ¢
0.744+0. 385 ¢
1. 367+0. 435 £F
2.149=+0. 543 **

1. 082+0. 294 ©H

Tukey(P=0. 05 B PEAKF) 4L J5 22007 , A TR)/ING FiER R ALRLHAT 2525 53 (P<0. 05) ; Tukey (P=0. 01 ) # MK ) 21 18] J7 22 734

ARIRE TR IR B HA ) 235 22 571 (P<0.01)

Differentlowercase letters in the table mean significant difference at P<0. 05 level, while different uppercase letters mean significant difference at P<

0. 01 level.
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Overall mean indicate the average value of DNJ contents in leaves of 15 mulberry varieties (mass ration 1. 517 mg-g™'). Average value indicate the av-

erage value of DNJ contents in leaves from different leaf position of each mulberry variety.

B2 15/RMBEMHEHAH 1-HEFRAEER(DN)) SENEESHEHLILER

Fig.2  Comparison betweentest values and their average values of 1-deoxynojirimycin (DNJ) content in different position leaves

from 15 mulberry varieties cultivated in Hunan Province
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PERb R B, Stk DNJ 5 R TR 0. 1% ~
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ORISR R R RS AR R R AR K
PR 10 Z2 T |  S2bg S8t rhoplRe (9 T g X T
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