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Effects of light quality and intensity on growth, related enzymes activity, and
components of Polygala tenuifolia
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HU Ben-xiang
Shaanxi University of Chinese Medicine, Xi’an 712046, China

Abstract: Objective To study the growth physiology and components of Polygala tenuifolia under different light quality and intensity, and
provide theoretical basis for the artificial cultivation, yield improvement, and increasing the target composition of P. tenuifolia. Methods Using
P, tenuifolia shoots as the experimental material, four kinds of ights (white, yellow, red, and blue) as light quality, the light intensity was set at 100,
300, and 500 pmol/(m™s) to determinate the plant height, root length, leaf length, leaf width, malondialdehyde (MDA) content, antioxidant
enzyme activity, and secondary metabolite content in P, fenuifolia after 30 d of illumination. Results Under the red light, P, tenuifolia had the
highest plant height, the longest root length and leaf length, and the largest biomass. Under the yellow light, the MDA content was the lowest, and
the MDA content was the highest under white light. The activities of SOD, POD, and CAT were significantly increased under red and blue light.
The highest content of total flavonoids, total phenols, and 3,6'-disinapoyl sucrose under blue light. Different light qualities had no significant effect
on the content of polygalaxanthone III. The biomass of plant height and the 3,6"-disinapoyl sucrose content were the highest under the light
intensity of 300 pmol/(m®s). P. tenuifolia had the longest roots under the light intensity of 500 pmol/(ms), and the content of MDA and the
activities of POD, SOD, and CAT increased with the increase of light intensity. Conclusion Red light has the strongest promoting effect on the
roots of P, tenuifolia. Red and blue light significantly increases the activity of POD, SOD, and CAT. Blue light promotes the accumulation of total
flavonoids, total phenols, and 3,6"-disinapoyl sucrose. The light intensity of 500 pumol/(m?s) has the strongest promoting effect on the roots of P
tenuifolia, and the activities of POD, SOD, and CAT in leaves were higher. Different light qualities had no significant effect on the contents of total
flavonoids, total phenols, and polygalaxanthone III. The light intensity of 300 pmol/(m?s) promotes the accumulation of 3,6"-disinapoyl sucrose.
Key words: Polygala tenuifolia Willd.; light quality; light intensity; SOD; POD; CAT; anti-oxidant enzyme activity; total flavonoids;
total phenols; 3,6"-disinapoyl sucrose; polygalaxanthone I11
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Fig. 1 HPLC of reference substance of polygalaxanthone
I (A), 3,6'-disinapoyl sucrose (B), and P. tenuifolia
samples (C)

2.6 HEAE

KH Excel 2010 X ##Edt4742 B #1, SPSS
19.0 HHE Gt A3 AT Edl 40 i, SRR 5 22497
BT Cone-way ANOVA) Fl /N 35 22 537 (LSD %)
HEATHE 53 T
3 ERE5SR
3.1 XFEMEFEERFN

1 AAL, ANFEDER T SRR R K.
MK, 58 B B R . AR R R LG N R
FYG R, 3. WA THEZm, AFEMNHET
78 BRI L6 > > > A s, A
TN E MR S Sk R — 8, ELDE T
K, FORTHRME. mERKED, . Ab T
BEMZER, MRTEOSHE ST KE BE R
HHEA. Mo ME T EREEES, BT
FERT ., 406, XH5A RSN RHEEN, w8
TmEM RN EMEEIETRA, B TR
N, Ay BN THEZ B LEERER. 55
ME, e FEEMkKE. RE. K. EYED
LB RNE, MimEZE, R HRKRAEK. Y
AR R BAR B ERRIER- . Fo6 N aEErtk
B, R, K. R, ShiEdzk,
MR AR B BEKIHEIER, (HAR T E e



¢ % Chinese Traditional and Herbal Drugs 3f 49 % 2% 21 #§ 2018 4E 11 A 5007 ¢
Fz1 ABRIEFERKAFME
Table 1 Effects of light quality on growth of P. tenuifolia
e Fk =i /cm R /em HK/cm 9 /cm EYE/g
H 29.381+0.99 d 48.02%+1.10 ¢ 8.94+0.56 a 332+0.52a 0.365+£0.06b
T 37.58+1.22b 53.16x1.53b 6.16033 b 1.481+0.80 ¢ 0.140%£0.03 ¢
. 38.76%+0.86 a 62.40%x1.64a 9.02+094 a 2.28+0.49b 0.435+0.03 a
% 32.60x1.84¢ 52.04+1.80b 9.02+038a 3.14%£0.78 a 0.380%£0.05b

FIFIAR RN PR R BN ZE 7 B2 (P<0.05)

Different lowercases within column indicate significant differences between treatments (P < 0.05)

Ak, B FZmENTK. . AERN, Xt
mAEMK ALK, AENEEA BE
HIPER .
32 REMHEEMF MDA 2 8. RIFEERZRISNT
3R 2 /A, 6N MDA & &/, AXT
MDA i K, ARG N MDA & &3 K 1T
NE<LH<WEI<HAN. #HIET MDA & &
/N, SOD. POD i/, CAT WEHER/N. BE
MDA & &MHR, Ml A E s, AR
B R GG RN G, PR gl i R B BRI R, R
BRGNS . 206 F POD i MEE E ik,

NG 158.12%. SOD. CAT & 1 K g6
101.72%- 129.07%. #JtT SOD. CAT y&PEHE 2
B, AT 105.49%. 138.59%. TR
SOD. POD. CAT AHXF4L. W63 B ERE, 5]
TG 101.13% 113.15%- 90.99%.
33 AFRMEESER. S, ZEWEI. 3,6'-
R FEBEEESENTIT

HE 2 T%0, AFEYEFEE S S
B PEA—. BLNREN. SMEERK,
FOG NN, B L6 T 8 R o w3k
ZE5 . FE NI EF A SRR 0 &2, ¥t

F2 KFEIEEMF MDA & &% SOD. POD. CAT iEMHEHISNT
Table 2 Effects of light quality on contents of MDA and SOD, POD, and CAT activities in leaves of P. tenuifolia

pinil MDA/(nmol'mg ") SOD/(U'mg " POD/(U'mg ) CAT/(U'mg )
A 20.69+1.34a 495.18+0.87 ¢ 65.91+1.28¢ 24.76+0.46 d
gy 11.22+1.97d 489.65+1.56 d 58.25+0.49d 2721%1.12¢
AN 12.234+0.59 ¢ 498.08+1.28 b 92.11+1.17a 35.12+1.06 b
W% 14.53+1.05b 516.55+0.68 a 75.65+0.35b 37.71+0.84 a

FFIAR NG FBER R A (R 22 53 B3 (P<<0.05)

Different lowercases within column indicate significant differences between treatments (P < 0.05)

20, WO FRGEENIEE 0 RSN T A, EAR
AR AAAAE BB M 22 57 o AFEFUHE ) 3,6
TIPS R R, WG N 3,6- I T
FRILERE & B, SECRREEER, 406, ¥
6N 3,6'- I F B A RN, HR T
1) 3,6"- I+ TR IL RERE O Ik
3.4 HEEINEREKENT

B3 3 AT, AN G RE B B e S bk s AR
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EEMKE M EYEY R ZHRA. RE 500
umol/(m*s) N FeKe, BEFHHCIRAIIR/, T ERK
FZFEAK. HAKAE 100 pmol/(m™s) T K, BEE G
K, HKERHT N . T BEAE 100 umol/(mP-s) T
K, 300 pmol/(m*s) T &t/

R A
B 3.6- I TR
a

X

1.68+
1.44+ b

b
a
<120 7 N bi 7

Nk
S

0.12+
0.094
0.06+
0.034

2 RBRINERREE. BB, AN 1. 3,6'-=3FF
BEEES RN

Fig. 2 Effects of light quality on content of total flavonoids
and total phenol, polygalaxanthone III, and 3,6'-disinapoyl
sucrose of of P. tenuifolia
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35 ABIHEEM A MDA 2. RIFEERZHIE
& 4 0]/, AFJE5EN MDA &, SOD.
POD. CAT & M4 &3 50, 100 umol/(m*s)
T AEM Fr MDA & &l B G IR 8 A 5
K, MDA & &IZWi . W LED Jt 58 koK
378 G PR T I SR A A e, B s i ot
PE. BEAECISREEC, s SOD. POD.
CAT JEMEHIZWIETE, 500 pmol/(m*s)if SOD.
POD. CAT i 173 Al K 2 100 pmol/(m*s) 58 T
ff) 148.89%. 166.35%- 186.76%, HIHLLH 1% 4 H
MRS, TR IR R SR IFEE .

3.6 tﬁﬁuﬁm\u .
FFHEEESENEN

E@3Tﬂ,NMMme)T@ LElsY1 TR
YA R, 300 pmol/(m*s) R ERIL, HA
[F) G AL SRS R R R, JenmXt
MTEEE BB RI R E . AFRDEE N &
mlER T [R5 BN/ 100 umol/(m™s) >>300
pmol/(m?s)>>500 pumol/(m™s), (EAN[F] (1B A A FEAE
BEWER . ANFEIRERE TSR 3,6'- I PRt
ﬁﬁﬁg%mﬁﬁE%UﬁU%WMMn$T3€
TIPSR A B RS, 500 pmol/(m?s) F R,

EENE 1. 3,6'-—

T3 AmxmAEERKEN

Table 3 Effects of light intensity on growth of P. tenuifolia

Jt5/(umol-m s ™) ¥k Hi/em R A/em HK/em %% /em /g
100 38.20+£0.87b 48.02+0.24 ¢ 9.56%0.17 a 458*+1.51a 0.390%0.050 ¢
300 39.50£1.51a 61.02£0.53b 8.444+0.63 b 2.80£1.62¢ 0.52540.030 a
500 31.38%£0.77 ¢ 68.60t1.72a 756193 ¢ 3.28+0.27b 0.48540.040 b

FFIAR NG FRER R AL IR 2 53 B3 (P<<0.05)
Different lowercases within column indicate significant differences between treatments (P < 0.05)
*k4 KBIHEEMH MDA ZE%K SOD. POD. CAT jEEHIFM0
Table 4 Effects of light intensity on MDA, SOD, POD, and CAT activities in leaves of P. tenuifolia

Y6 8/(umol-m 2s") MDA/(nmol'mg ") SOD/(U'mg ") POD/(U'mg ") CAT/(U'mg ")
100 15.494+0.58 ¢ 495.61+0.76 ¢ 3849+ 1.14¢ 62.17+1.65¢
300 17.3940.74 b 658.47+£1.09b 61.6210.69b 96.194+0.85b
500 2351+135a 737.90+£0.32 a 64.03+1.23a 116.11+0.96 a

[FEFIA /NG PR R AR R 22 7 3% (P<<0.05)

Different lowercases within column indicate significant differences between treatments (P < 0.05)

2.00 B v i R pam
1.80 AN I B 3,6- I TR AL
1.60 a

a a
1.40 § .- %

X1.204 2 a \
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15 0.80 %

'\‘-‘—EB, a

0.104

0.05- a \ b a
. :

0 T T
100 300 500

S5 /(umol-m s ™)

(LI -

B3 HKBIITEDEE.
BEEEES SRR

Fig. 3 Effects of light intensity on content of total
flavonoids total

< ImAENLER 1. 3,6'-=3FF

and phenol, polygalaxanthone III,

3,6'-disinapoyl sucrose of P. tenuifolia
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% 5 2 AR AN IS B B e BRI, IR IR RS
SRR, RmAPiE e, Bt X5
i e e AR 2 it TR RO A 5 R 3K

DA E Y R e s AR B %,
Hrew s B2 21 m R % . . 40k, &
JE TR E RS RS B R E ST A, H
WX MRS AN R e . HIER T
3,6- I TR R S R s, X 3,6 Pk
REREROR AR o R )6 B 32s IR L
SRLDEERN . Thwe W5 R FEDE A
FRIIFEIA, XS AR IR B R R IA AT T
WsE, RO 3 T 5E I R 3 B R A e b 2 R 1
FIERALH R A DR R o SHENDE Tz
B R B ) B ze FENNEE T, 3,6'- —FF FME L
WS R 5 L R B R RE A k.

FEF =R, 1004 300, 500 pmol/(m*s) ]
JeHEGR BN B ZE R ALK K B, Y
ERRHAEEAFEERREER. 4 300
umol/(mz-s) ' HE B B 1 a3 bk i m AR E
B, 500 pmol/(m’s) iR T i AR K&K, 100
umol/(m*s) Y5 378 & 1K S SR k. KT
HRPEE, e ) MDA R A G R
FE R R TZHTE K, SRR R, S8ux
B PR REE R, AR E B, AT
POD. SOD. CAT 3 e K 7 i 4 i = A 1 48 E
M3, RIS R E . T &R
WA=, 100 pmol/(m*s) T & M BER . B &
o EMIE T & & E, EARDGENESELE

FERO . G SRENE E 3,6"- FF Tk R
SRR R, H 300 pmol/(m*s) A HAH
EHE A B
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