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Abstract; Effect of 0.0 (CK), 50.0, 25.0, 13.3 and 12.5 mg + L' 5-aminolevulinic acid ( ALA)
treating for one to three times at intervals of 10 d on seedling growth of Isatis indigotica Linn. was studied
by pot method, and content change of indigo and indirubin in leaf was analyzed by HPLC. The results
show that after treating for one to three times, root dry weight of all ALA treatment groups is higher than
that of the control with the extremely significant difference generally, in which, that of 12.5 mg - L™
ALA treatment group is the highest; root fresh weight in most of treatment groups is also higher than that
of the control, in which, that of the group treated by 12.5 mg « L' ALA for three times is the highest.
After treating for one or two times, dry weight and fresh weight of leaf in all ALA treatment groups are
higher or lower than those of the control, in which, those of 12.5 mg - L' ALA treatment group are very
significantly higher than those of the control; but after treating for three times, dry weight and fresh
weight of leaf in all ALA treatment groups are all very significantly higher than those of the control. After
treating for one or two times, root-shoot ratio in all ALA treatment groups is generally higher than that of
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the control, but that after treating for three times is lower than that of the control. After treating for one or
two times, contents of indigo and indirubin in all ALA treatment groups are higher than those of the
control and there are significant or extremely significant differences in their contents between the control
and most of ALA treatment groups. While after treating for three times, indigo content in all ALA
treatment groups is significantly higher than that of the control, but indirubin content only in 13. 3 and
12.5 mg - L' ALA treatment groups is extremely significantly higher than that of the control. Generally,
contents of indigo and indirubin after treating by 13.3 and 12.5 mg - L' ALA for two or three times are
significantly or extremely significantly higher than those of the control, in which, indigo content in the
group treated by 12.5 mg + L' ALA for three times is the highest (22.51 pg + g”'), and indirubin
content in the group treated by 13.3 mg - L' ALA for three times is the highest (99.48 pg + g™'). It is
suggested that suitable ALA treatment has a promoting role to growth and accumulation of active
components of I. indigotica, in which, spraying for two or three times with low concentration of ALA is

B2 %

appropriate.
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Table 1 Effect of 5-aminolevulinic acid (ALA) treating for different

times on fresh and dry weights of root and leaf of Isatis indigotica
Linn. (n=10)"

ALA it N TR g R I3 B

B /mg + L ].:)ry weight of F'rcsh weight of
Mass ratio different organs different organs
of ALA R Root M Leaf R Root M Leaf
IhFE 1T IR Treating for one time
50.0 0.160bB 0.718bB 0.701bB 5.060cC
25.0 0.095dD 0.563¢cC 0.545¢C 5.648bB
13.3 0.130cC 0.583¢cC 0.543¢C 5.660bB
12.5 0.185aA 0.830aA 0.853aA 7.298aA
0.0(CK) 0.090dD 0.710bB 0.485dD 5.765bB
IhF 2 IR Treating for two times
50.0 0.342bB  0.783c¢dC 1.003cdD 6.080dD
25.0 0.393aA 1.103aA 1.583aA 7.980aA
13.3 0.333bB 1.053aA 1.213cC 6.607cC
12.5 0.390aA 1.002abB 1.170cC 7.390bB
0.0(CK) 0.271cC 0.803cC 1.503hB 5.980dD
Kb 3 ¥R Treating for three times
50.0 0.605hB 1.808cbB 1.135¢C 5.858cC
25.0 0.573¢C 1.920aA 0.998dcC 4.585¢eE
13.3 0.578¢cC 1.810bB 1.578bB 6.358bB
12.5 0.693aA 1.835hB 1.693aA 6.835aA
0.0(CK) 0.493dD  1.063cC 1.105¢C 5.313dD

D G PR NG FRERIR S TR 5 I FR 2 5 8.3 (P=0.05)
At 2 (P =0.01) Different small letters and capitals in the same
column indicate the significant difference (P=0.05) and the extremely
significant difference (P=0.01), respectively.
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(P<0.01) ;M AR BT e B ALA Zb3E 1 Rk 2 1k,
T o A i R ) BRI R e
12.5 mg + L™ ALA AbF 1 vkl 2 W, b R 5 e
J A k2 T R (P<0.01)

H T UL, 22 R AR vk B ALA X AR 5 5 7 1
AR JEHEN R AR AR EER
2.1.2 AR FHa HAFEFEEE ALA B
Jiti 12 3 W PR AR e tE AR fE L % 2, S5 %1 .
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Table 2  Effect of 5-aminolevulinic acid (ALA) treating for different
times on root-shoot ratio of Isatis indigotica Linn. (n=10)

ALA TR R I UOROR BRI
B /mg - 1! Root-shoot ratio after treating for different times
Mass ratio 1K 2R 3%
of ALA One time Two times Three times
50.0 0.223 0.356 0.335
25.0 0.169 0.342 0.298
13.3 0.223 0.316 0.319
12.5 0.223 0.389 0.377
0.0(CK) 0.127 0.336 0.463

2.2 ALA SEXMERREEMEELSENZM

2.2.1 sM#EELSFHYH FAAFETEERE ALA
Wi 1 2 3 S A I e S R AR R LR 3,
M2 3 0L R [A] Joa vR B ALA AR BRI
MR E A i T R RS TR R M ALA
APE 1 RGeS B TR (P<0.05) 3
H1,12.5 mg - L7 ALA 4b B4 (0 0 & e, 5
b A BRZH A BRI 344 3 25 57+ (P<0.01) . A
) v B ALA AZRBE 2 RS W A e i B iy
TXPIR, 28 S ik i 3 K- (P<0.01) 5 b 50,0 A

®3 FAS-SEZBREB(ALA) RBRERBEHEN R REES
BT (X+SD, n=3)"

Table 3 Change of indigo content in leaf of Isatis indigotica Linn.
treate(ll) by 5-aminolevulinic acid (ALA) for different times ( X+SD,
n=3)

12.5 mg - L' ALA Kb FRAA e s & e, AR R
IV ALA A0 3 YRS R e A R
MR, 22 53k 1 357K F- (P<0.05) 1,125 mg - L™
ALA AbFELH e s & e fe i, i85 22,51 pg - g7

H13¢ 3 1 m] 0L . Bl AD BRUR B 1 22 ) B i 5o
A T P 2 IR AT R N ) e e, JHL ool R A e
T 14.83 pg - g ' HIINE 17.83 pg - g FEALELIK
B 2 | AR HA i i AR A R B S 0 R 4 3
AR—F, BIKER,FH12.5 Ff113.3 mg - L ALA 4b
PR e A, U P RN ALA A0 2 Rk
3 AR TANIEM R el R &
2.2.2 s#EaLFHHa HAFRBERE ALA
Wi 1 2 3 Y A W I i e R 4L i i AR A LR
4, ML UL FIRFE TR ALA Lb38 1 %, it
e ELLE Y TR Ko, 50..0.,13.3 F 12,5
mg « L' ALA ZbFRZ§E B2 & 0 250 T X i (P<
0.01),L412.5 mg - L' ALA AbFRAH&E E 40L& =i,
iK17.29 pg - g7 MR BTG ALA Ab3E 2 3K,
MR RS A T R, HLAS A ER AL S5 ) R
W i3 (P<0.01) 8 B & (P<0.05) 5, Hf | 12.5
mg + L7 ALA ZbERZAAR 5 R w0 i R 20 3 i e
k8414 pg - ¢ AR BTAREMREE ALA 403 3 1K,
25 150 mg - L™ ALA &b 3 2H ¢ £ 20 & &5 4% T *f
WM 13.3 F112.5 mg - L7 ALA AbF4H ¢ F 40 &
Pt B 3 T R (P<0.01) ; K 13.3 mg « L™
ALA AP e R4 i ,1599.48 pg - ¢,

I3 4 I8 0] DL B A 0 1 A 4K (At 3 B 1
), A AbER Ko BRAL i R rpe 4T AR e

x4 AS-SEZBRE(ALA) RERRRBEHRENFREELD
SENTN(X£SD, n=3)"

Table 4 Change of indirubin content in leaf of Isatis indigotica Linn.
treate(liJ by 5-aminolevulinic acid (ALA) for different times (X+SD,
n=3)

ALA R ALBURRIREUR I A ORI O g - g ALA bt AFRRIVCBORIE F b LT R g - g
¥ /mg - L Indigo content in leaf after treating for different times J¥/mg - L™ Indirubin content in leaf after treating for different times
Mass ratio 1R 2R 3w Mass ratio 1% 2% 3%
of ALA One time Two times Three times of ALA One time Two times Three times
50.0 16.31+0.20bB 19.93+0.51aA  18.94+0.35bcA 50.0 16.53+0.31bB  81.34+0.38aA  49.81+0.89¢C
25.0 15.71£0.14becB  17.18+0.04cB  18.04+0.49cA 25.0 12.48+0.07dD  72.67+0.08bcB  41.23+2.64dD
13.3 15.63+0.48¢BC  17.32+0.31cB  21.26%2.99abA 13.3 13.83+0.31cC 75.92+2.28bB 99.48+0.49aA
12.5 17.59+0.07aA 18.03+0. 14bB  22.51+2.25aA 12.5 17.29+0.10aA  84.14+0.97aA 80.43+2.72bB
0.0(CK) 14.83+0.50dC 15.57+0.33dC  17.83+0.57cA 0.0(CK) 12.24+0.16dD  70.85+0.29¢B 50.42+0.48cC

D a5 PRI /NG IR S 843 5 F0m 26 5 3 (P=0.05)
I B3 (P=0.01) Different small letters and capitals in the same
column indicate the significant difference (P=0.05) and the extremely
significant difference (P=0.01), respectively.

D R AT NG IR S B 43 B 26 7R 22 5 W35 (P =0..05)
A3 (P=0.01) Different small letters and capitals in the same
column indicate the significant difference (P=0.05) and the extremely
significant difference (P=0.01), respectively.
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