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NaOH H,SO, pH pH(4.5 55 65 75 85 9.5)
pH4.5~8.5 pH9.5
pH 4.5 ~ 8.5
pH 6.5 (SOD) (POD) (CAT)
250
mg/g pH 6.5
1573 0.71 2.87 mg/g pH 6.5~8.5 pH
pH 7.5 2.26 mg/g pH
pH
S282.2 A
pH
pH
[17-18]
[1-2] pH
[3] [4]
[5-6] [19]
[7-8]
[9] pH pH
[10-11]
[12]
( pH 7.236)
[13] 1
pH o 1.1
pH(5.99 ~ 8.22) [13] 0.5 mm
pH(4.43 ~ 6.58) (161 pH 7.0
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1 pH 69
1.779 g/kg 0.654 g/kg 13.28 g/kg (SOD) (POD)
(CAT)
(MDA)
Glongituba 2016 5 [20]
8 1.3.3
18 cm X 55 C
12 cm 1.5 kg 60
( 2201)
1.2 ( ) (
pH 7.0 ) HPLC
NaOH y=0.689x; + 7.059(R*=0.991)
H,SO, y = —1.036x, + 6.917(R* = 14.10 mg  11.20 mg
0.996) y pH x; 25ml 4 C 0.564 mg/ml
NaOH(g) x; H,SO4(ml) 0.420 mg/ml
NaOH H,SO, pH 45 55 65 ( 60 )0.50 g 88% 39 ml
7.5 85 95 5 3d ( 40 kHz 150 W)
pH pH NaOH 60 min 0.45 pm
H,SO, (A)-0.05% (B)
£1 WRBigit (A-B) 77:23
Table 1 Experiment design plus C18 4.6x250 mm 5 pm
pH 210 nm 0.5 ml/min 10 ul
H,SO4(ml) NaOH(g)
4.5 3.50 - 40% 40 ml/g
5.5 2.05 - 100 min (A)-0.01%
6.5 0.60 - (B) 0.8 ml/min
73 - 0.96 35 C 10 pl 0~ 15 min
5 - 14 A:10%~15% 15~20min A:15%~17% 20 ~23 min
- — >3 A:17% ~25% 23 ~33min A:25% ~35% 33 ~36 min
1.3 A:35%~95% 36~38min A:95% 38 ~43 min
131 10 A195%~10% 43 ~45min A:10%
3 plus C18 4.6 x 250 mm 5 pm
14
3 Excel 2003  SPSS 18.0
3 4
3 (LSD) 0.05
! 2
55
2.1 pH
1.3.2 2.1.1 pH
2 3 pH4.5~8.5 pH 9.5
pH 9.5
G-250 2 pH
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70 51
pH 6.5 2.59 mg/g
a pH6S5 1.86 mg/g 1.52 129 128 1.38
1.73 144 141 1.54 a/b pH 6.5
b pH55~75 145 142 137 1.39 pH
pH45 pHS8S
F*2 TIEpHMEMAXRESERHZN
Table 2  Effects of soil pH on contents of chlorophyll in G longituba leaves
pH a (mg/g) b (mg/g) a/b atb (mg/g) (mg/g)
4.5 1.08+0.19 ¢ 0.62+0.02 ¢ 1.73£0.34b 1.70£0.17 ¢ 0.14+0.03 a
5.5 1.29+0.01b 0.73+0.01 a 1.78 £ 0.01 b 2.02+0.02b 0.14+0.01 a
6.5 1.86+0.02 a 0.74+0.04 a 2.52+0.15a 2.59+0.01a 0.16+0.05a
7.5 1.32+0.09 b 0.71+0.03 a 1.85+0.06 b 2.03+0.12b 0.14+0.02a
8.5 1.21 £ 0.04 be 0.67+0.02b 1.81+£0.04 b 1.88 £ 0.06 b 0.14+0.01 a
P<0.05
2.1.2 pH 2.2 pH
pH
3
1 pH pH
pH
pH pH 6.5
pH 6.5 25.17
pg/g 1559 mg/g 14.3 mg/g pH 6.5
pH 75.44% 60.53 cm 222 1.71 139 1.1
85.49% 72.51% 71.91% 1.38 mm 1.42
67.55% 84.62% 90.28% 86.10% 1.26 1.24 1.44
2.1.3 pH 7.16 226 121 1.96
(SOD) (POD)
(CAT) pH
(MDA) 2.3 pH
MDA pH
3 pH
pH SOD 250 mg/g
POD CAT MDA 2 pH4.5~8.5
SOD POD CAT pH pH 6.5 15.73 mg/g
pH 6.5 pH 5.5
310.32U/g 361556 U/(g'min)  25.84 mg/(g-min) 0.71
SOD CAT POD mg/g  2.87 mg/g pH 6.5
3 pH
MDA pH pH
pH 6.5 10.88 nmol/g pH6.5~85
18.24% 13.83% 4.44%  8.65% pH 6.5 pH45 pHSS5
MDA pH7.5 - pH7.5
2.26 mg/g
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Fig. 1 Effects of soil pH on contents of free amino acid, soluble proteins and soluble sugar in G longituba
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Fig. 2 Effects of soil pH on activities of SOD, POD, CAT and contents of MDA in G longituba

®3 L pH MEMLAE KT
Table 3  Effects of soil pH on growth indexes of G. longituba

pH (cm) (cm) / (cm) (mm) (cm) (& (%)

4.5 2.09+0.10b 3.60+0.06b 0.58 +0.04ab 646+0.45¢c 4.63+t1.11c 097+0.09¢c 27.26+584c 0.34+0.12d 1736+ 181 a

5.5 225+026b 3.97+£0.32b 0.56+0.02ab 8.23+1.35bc 5.14+£0.69bc 1.11+£0.07b 35.39 +8.45bc 1.09+0.66 cd 15.76 +3.98 a

6.5 2.66+0.18a 487+037a 0.55+0.02b 12.80+24la 655+094a 138+0.11a 60.53+11.92a 245+085a 14.17+1.77a

7.5 2.16+0.13b 3.98+0.28b 0.56+0.03ab 8.73+0.72b 6.01+0.44ab 1.11+0.03b 43.63+2.87b 2.03+0.61 ab 1544+ 0.98 a

8.5 1.87+£0.06¢c 3.19+0.17¢c 0.59+0.03a 7.00+0.81 bc 5.48 +0.64 abc 0.95+0.02¢c 39.96+9.81b 1.25+0.51 bc 15.74+3.01 a
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Effects of Soil pH on Physiological Characteristics and Medicinal
Qualities of G. longituba

Z0U Jun, GUO Qiaosheng, LIU Li*, JIN Lin, SONG Kangli, LIU Meng
(Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to determine the suitable cultivation area, improve the cultivation technology and guarantee the
medicinal quality of G longituba, the effects of soil pH (4.5, 5.5, 6.5, 7.5, 8.5 and 9.5) on growth, physiological characteristics
and medicinal quality of G /ongituba were studied with exogenous NaOH and H,SO, as pH regulators. The results showed
that G longotuba could grow normally in soil with pH from 4.5 to 8.5, but could not survive in soil with pH 9.5. The growth
indicators of G longituba including leaf length, leaf width, pitch interval, internode number, stem length and dry matter
accumulation increased initially and then decreased when soil pH varied from 4.5 to 8.5, peaking at pH 6.5. The activities of SOD,
POD, CAT and the content of chlorophyll in G longituba leaves were first increased and then decreased, while the contents of
soluble sugar, soluble protein, free amino acid and malondialdehyde in G Ingituba leaves were reduced initially, and then
increased. The contents of ethanol-soluble extractives were greater than 250 mg/g, conforming to the quality criterion in Chinese
Pharmacopoeia 2015. The variation trend of total flavonoids, oleanolic acid and ursolic acid contents of G longituba were similar
to those of growth indexes; the highest contents of total flavone, oleanolic acid and ursolic acid were appeared in pH 6.5, with the
contents of 15.73, 0.71 and 2.87 mg/g, respectively. The contents of chlorogenic acid or caffeic acid in pH 6.5, 7.5 and 8.5
treatments showed no significant difference, but generally higher than other treatments. The highest content of rosmarinic acid
(2.26 mg/g) was observed in pH 7.5 treatment. It is concluded that soil pH has significant influence on growth, physiological
characteristics and medicinal quality of G longituba, and neutral or slightly acidic soil is conducive to the growth and the
medicinal quality of G longituba.

Key words: Soil pH; G longituba; Grow; Physiological metabolism; Medicinal quality
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