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Effects of Different Culture Conditions on Vitrification of Lycium barbarum 

L．Plantlets in Tissue Culture 

CAO You-long ，LU0 Qing，ZHANG Xi—yan，LI Xiao—ying 
Engineering and Research Centerfor Chinese wo e y，Ningxia Academy ofAgricultural and Forestry Sciences，Yinchuan 750002 

Abstract The tender stems from new Lycium barbarltm L．cuhivar“Ningqi 3’’released by Ningxia Academy of Agricultural and Forestry Sciences were 

regarded as explants to investigate the vitrification of Lycium barbarum plantlets in tissue cuhure under different concentrations of 6-BA，sucrose，agrose， 

culture temperature．and illumination duration with MS as basic medium．Th e results show that the conditions for maximal proliferation coefficient and min— 

imal vitrification are as following：the basic medium with 0．2 mg／L 6-BA，3％ sucrose and 0．65％ agarose；culture at 25℃；12 h／d(daylight lamp， 

2 0oO lx)illumination． 

Key words Lycium barbarum L．；Tissue culture；Vitrification；Influencing factor 

Chinese wolfberry(Lycium barbarum L．)，a rare Chi— 

nese medicinal material and tonic healthy food，has been 

widely concerned．In proliferation process of virus·free cul— 

ture or breeding new cultivars through tissue culture，vitrifi— 

cation is often a hindrance that influences subsequent differ- 

entiation potential， proliferation，rooting and survival in 

transplanting．To provide reference for preventing the occur— 

rence of vitrification plantlet and enhancing the quality of tis— 

sue culture plantlet，we investigated the factors infl uencing 

vitrificati0n in tiSStle cultllre． 

Materials and Methods 

Material 

The experimental material is a new Lwium 60rbarum L． 

cuhivar“Ningqi 3”released by Ningxia Academy of Agricul- 

tural and Forestry Sciences． 

M ethods 

The tender stem fragments were sampled from field and 

washed with running Water for 5 min after the big leaves were 

discarded．then disinfected with 75％ ethanol for 10 s fo1． 

1owed by 0．1％ HgC12 f0r 6—8 min，finally washed with 

sterilized water for 3 times．The disinfected stems were cut 

into 1．5—2．0 am fragments．inoculated onto MS medium 

(supplemented with 0．2 mg／L 6-BA，0．01 mg／L NAA，3％ 

sucrose and 0．65％ agarose 1 and incubated at 25℃ with 12 

h／d(daylight lamp，2 000 lx)illumination for 4 weeks．The 
healthv and sterile clustered shoots were then selected for 

subculture． · 

．
The tissue culture plantlets subcuhured for 4 weeks 

(with plant height of 1．5—2．0 am)were inoculated onto MS 

medium for test．Different concentrations of 6．BA，sucrose， 

agarose，culture temperature and illumination duration were 
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designed to optimi ze the conditions for tissue culture of Chi— 

nese wolfberry． Each treatment contained 20 plantlets an d 

was replicated for 3 times．The vitrification situation of tissue 

culture plantlets were observed after 45 d． 

Results and Analysis 

E岱ect of different 6．BA concentrations on proliferation 

and vitrification in tissue culture of Chiuese wolfberry 

The media with 0．01 m L NAA，3％ sucrose and 

0．65％ agarose and different concentrations of 6一BA(0．2． 

0．5 and 1．0 mg／L)were designed to inoculate subcuhured 

plantlets．It can be seen from Table 1 that maximal prolifera． 

tion coefficient and lower vitrification occurred under 0．2 

mg／L 6-BA；higher proliferation coefficient but meanwhile 

higher vitrification appeared under 0．5 m#L 6-BA；lower 

proliferation coefficient and highest vitrification appeared 

when 6一BA concentration reached 0．5 m#L．suggesting the 

poor proliferation potential and high vitrification under this 

conditjon． 

Table 1 Effect of different 6-BA concentrations on proliferation and 

vitrification in tissue culture of Chinese wolfberry 

Efl＆ t of different sucrose concentrations on vitrification 

in tissue culture of Chinese wolfberry 

’The media with 0．2 m#L 6一BA，0．01 m L NAA， 

0．65％ agarose and different concentrations of sucrose(2％ ． 

3％ and 4％ 1 were designed to inoculate subcuhured plant． 

1ets．It can be seen from Table 2 that most severe vitrification 

of tissue culture plantlets occurred under 2％ sucrose：strong 

plantlets and more cluster buds meanwhile lower vitrification 

appeared under 3％ sucrose：bud differentiation was inhibi— 

ted when sucrose concentration reached 3％ ． 
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Table 2 Effect of difierent sucrose c0ncentratiOns on vitrification iu 

tissue culture of Chinese wolfberry 

Effect of difierent sucrose concentrations on vitrification 

in tissue culture of Chinese wolfberry 

The mediawith0．2 m L 6一BA，0．01 in#L NAA，3％ 

sucrose and different concentrations of agarose (0．50％ ．0． 

65％ and 0．80％ 1 were designed to inoculate subcuhured 

plantlets．It can be seen from Table 3 that ratio of vitrifica— 

tion plantlets．as well as proliferation coem cient．reduced 

remarkably with the iucrease of agarose concentration．Most 

severe vitrifcation of tissue culture plantlets occurred under 

0．50％ agarose； strong plantlets and more cluster buds 

meanwhile slighter vitrification appeared under 0．65％ agar— 

ose；no vitrification plantlet but wilting plantlets appeared 

when agarose concentration reached 0．80 ％ ． 

Table 3 Effect of different agarose concentrations on vitrification in 

tissue culture of Chinese wolfberry 

E岱ect of different temperatures on vitrification in tissue 

culture of Chinese wolfberry 

ThFee different temperatures(20．25 and 30 ℃ )were 

designed to inoculate subcuhured plantlets．It can be seen 

from Table 4 that slightest vitrification and higher prolifera— 

tion coefficient appeared under the temperature of 25℃ ：vit— 

rification inereased with the temperature exceeding 30 ℃ ： 

lower~rowth as well as lower proliferation coeffcient with the 

temperature lower than 20℃ ．meanwhile a higher vitrifica． 

tion than that of25℃ ． 

Table 4 Effect of different tem peratures on vitrification in tissue cul- 

ture of Chinese wolfberry 

Effect 0f illumination durations on vitrification in tissue 

culture of Chinese wolfberry 

Three different illumination durations(10，12 and 14 

h／d)were designed to inoculate subcuhured plantlets．It 
can be seen from Tab1e 5 that more severe vitrification and 

lower growth appeared under the illumination time of 10 

31 

h／d；slightest vitrification and highest proliferation coeff— 

cient obtained under the illumination time of 12 h／d；highest 

vitrification appeared when illumination time reached 14 h／d． 

Table 5 Effect of difierent durations on vitrification in tissue culture 

of Chinese wolfberry 

Conclusion and Discussion 

Vitrification in tissue cuhure of Chinese wolfberry re． 

suhs from many influencing factors．In the present study，the 

optimized conditions for tissue cuhure of Chinese wolfberry 

are as following：MS basic medium supplemented with 0．2 

m L 6-BA，0．01 mg／L NAA，3％ sucrose，0．65％ agar- 

ose，pH 5．8—6．0：incubation at 25℃ ．illumination dura． 

tion 12 h／d (daylight lamp，2 000 lx)．Under the condi— 

tions．higher proliferation coem cient and lower vitrification 

were synchronously achieved． 

6一BA influences vitrification of plantlets in tissue cul— 

ture．The higher of 6一BA concentration．the more vitrifica． 

tion plantlets are，which is consistent with our previous re— 

portsl 
． 0．2 mg／L 6一BA is suitable for tissue cuhure of Chi— 

nese wolfberry． Sucrose iS decisive for osmotic pressure of 

medium ．The vitrification phenomenon often occurs due to 

the unadaptable of plantlet to medium and cuhure environ— 

ment． Proper inerease of sucrose concentration could de． 

crease the osmotic pressure of medium ，causing water stress 

of medium and further reducing the vitrification． Chinese 

wolfberry plantlets could grow well with addition of 3％ su． 

crose． Agarose influences the available water in medium． 

Under lower agarose concentration，high moisture in medium 

promotes vitrification and lodging of tissue culture plantlets． 

Medium with high concentration of agarose is too hard for the 

plantlet to absorb the nutriment ．resulting in the decrease 

of bud differentiation rate．In the present study，the suitable 

concentration was proved to be 6．5 g／L．The temperature re— 

quired for plant tissue culture is commonly(25±3)℃，vit— 
rification often appeared beyond the temperature range． In 

the present study，lowest vitrification existed under the tem— 

perature of 22—25 qC．which is consistent with the view of 

W ANG Xiao—min L4 J
． In the process of plant tissue culture． 

materials are often illuminated 10——14 h／d with 2 or 3 day．． 

1ight lamps(40 w)for each shelf ．Illumination duration 

lower than 10 h／d or higher than 14 h／d may lead to vitrifi— 

cation of tissue culture plantlets． Additionally，vitrification 

may disappear gradually when transferred to natural eondi— 

tion．Illumination duration of 12 h／d is the optimal condition 

for tissue culture of Chinese wolPoerry．In short．comprehen— 

sive regulation of tissue culture condition could effectively 

prevent and decrease the occurrence of vitrification． 
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不同培养条件对枸杞组培苗玻璃化的影响 

曹有龙 ，罗青，张曦燕，李晓莺 (宁夏农林科学院枸杞工程技术研究中心，宁夏银川750002) 

笔者对枸杞玻璃化现象的影响因素进行了研究，以期为预防 

枸杞玻璃化苗的产生和提高枸杞组培苗的质量提供有效措施。 

1 材料与方法 

1．1 材料 试材为宁夏农科院培育的枸杞新品种“宁杞3号”。 

1．2 方法 从大田里取枸杞幼嫩茎段，去掉较大的叶子，先用 

自来水冲洗 5 min，再用 75％酒精溶液消毒 10 S，然后用 0．1％ 

HgC1：溶液消毒 6—8 min，最后用无菌水冲洗3遍。吸干水分后切 

成1．5～2．0 am的茎段，接种在 MS+0．2 mg／L 6一BA+0．01 m#L 

NAA+3O L蔗糖 +0．65 g／L琼脂的培养基上，pH值 5．8～ 

6．0，于25℃、光照时间为12 h／d(日光灯，光照强度2 000 Ix)的 

条件下培养 4周后，选取健康无菌的丛生芽进行继代培养。 

取继代培养 4周后的组培苗(株高约 1．5—2．0 am)接种于 

MS基本培养基，以6-BA浓度、蔗糖浓度、琼脂浓度、培养温度和 

光照时间为试验因子，设置不同处理进行试验。每个处理接种2() 

株苗，重复3次。培养 45 d后，观察组培苗出现玻璃化的情况。 

2 结果与分析 

2．1 6-BA浓度对枸杞组培苗增殖和玻璃化的影响 在添加 

0．01 mg／L NAA、30 L蔗糖、6．5 g／L琼脂，6一BA的浓度分别为 

0．2、0．5、1．0 mg／L的3种 MS培养基上 ，接种继代培养后的组 

培苗。6-BA浓度为 0．2 mg／L时，芽增殖系数高，玻璃化率较 

低；6．BA浓度为0．5 mg／L时，芽增殖系数也较高，但玻璃化率 

比6一BA浓度为0．2 mg／L时要高；6一BA浓度为 1．0 mg／L时，芽增 

殖系数极低，说明芽扩增能力较差，组培苗的玻璃化率高(表 1)。 

表1 6·BA浓度对枸杞组培苗增殖和玻璃化的影响 

2．2 蔗糖浓度对枸杞组培苗玻璃化的影响 在添加 0．2 mg／L 

6一BA、0．01 mg／L NAA、0．65 g／L琼脂，蔗糖浓度分别为 20、30、 

40 L的3种MS培养基上，接种继代培养后的组培苗。当蔗糖 

浓度为20 L时，枸杞组培苗玻璃化率高；蔗糖浓度为 30 L 

时，枸杞分化植株健壮，丛生芽多，玻璃化率相对较低；蔗糖浓度 

为40 L时，芽的分化受到抑制(表2)。 

表2 蔗糖浓度对枸杞组培苗增殖和玻璃化的影响 

2．3 琼脂浓度对枸杞组培苗玻璃化的影响 在添加 0．2 ms／L 

6-BA、0．01 mg／L NAA、30 g／L蔗糖，琼脂浓度分别为 5．0、6．5、 

8．0 g／L的3种 MS培养基上，接种继代培养后的组培苗。随着 

琼脂浓度的增加，枸杞组培苗的玻璃化率明显下降，但增殖系数 

也下降。当琼脂浓度为 5．0 g／L时，玻璃化现象严重；当琼脂浓 

度为6．5 g／L时，枸杞分化植株健壮，丛生芽多，玻璃化率相对较 

低；当琼脂浓度为8．0 g／L时，培养基中无玻璃化苗，但部分组培 

苗出现萎蔫现象(表 3)。 
表3 琼脂浓度对枸杞组培苗增殖和玻璃化的影响 

2．4 培养温度对枸杞组培苗玻璃化的影响 培养温度为25℃ 

时，组培苗玻璃化率最低，且增殖系数较高；培养温度超过30℃ 

时，玻璃化率有所增加；培养温度低于 20℃时，枸杞植株生长缓 

慢，且芽增殖系数较低，玻璃化率比培养温度为 25 cC时高(表4)。 

表4 培养温度对枸杞组培苗增殖和玻璃化的影响 

2．5 光照时间对枸杞组培苗玻璃化的影响 光照时间为 10 

h／d时，组培苗玻璃化率较高，生长缓慢 ；光照时间为 12 h／d时， 

玻璃化率最低，芽增殖系数最高；光照时间为 14 h／d时，组培苗 

玻璃化率最高(表 5)。 

表5 光照时间对枸杞组培苗增殖和玻璃化的影响 

3 结论与讨论 

枸杞组织培养中出现的玻璃化现象是许多因素作用的结 

果。综合分析，确定以MS+0．2 mg／L 6一BA+0．01 mg／L NAA+ 

30 L蔗糖 +6．5 g／L琼脂(pH值5．8～6．0)的培养基上，并于 

25℃、光照时间为 12 h／d(启光灯，光照强度 2 000 Ix)的条件下 

进行组织培养，枸杞组培苗的增殖系数较高，玻璃化率较低。 

(下转第 l15页) 
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金属离子 ·有机溶剂对黄鳝碱性磷酸酶的影响 

黄毅 ，唐云明 (1．西南科技大学生命科学 T程学院，四Jl『绵阳621o】o；2．p 南大学生命科学学院，重庆40̈0715) 

在生物体内，碱性磷酸酶(Alkaline Phosphate，简称 A )白： 

接参与磷代谢，维持体内适宜的钙磷比例，同时参与角蛋白的分 

泌和 DNA、RNA、脂质代谢，是一种非常重要的代谢调控酶。它 

对水生动物钙质吸收、骨骼形成、磷酸钙沉积都起着重要作用。 

作为金属酶，／l 的分子结构维持和催化活力表现都需要金属 

离子。研究金属离子以及其他效应剂对 4，JP的影响，对于探讨 

_4 的作用机理，促进黄鳝水产养殖等有重要意义。冈此，笔者 

存前期研究的基础 L，从动力学角度探讨不同金属离子、有机溶 

剂等效应刹对黄鳝内脏 ALP活性的影响。 

1 材料与方法 

1．1 材料和试剂 黄鳝(Monopterus nf6 )购 自重庆北碚水产 

品市场，以其 内脏 为提 取 A 的原料。DEAE—Sephrose Fast 

Flow、SephaclT1 S-200为瑞典 Amersham Pharmacia产品；磷酸苯 

二钠 、4-氨基安替比林、各种金属离子无机盐、有机溶剂及其余 

试剂均为困产分析纯，所有试剂均 ddH，O配制。 

1．2 方法 黄鳝 ALP的分离纯化及部分性质研究按文献[3] 

进行，所得酶制品比活为 3 021．39 U／mg蛋白。 

1．2．1 基质缓冲液的配制。将 0．05 mol／L碳酸缓冲液(pH值 

10．2)、0．01 mo]／l 磷酸苯二钠、3％的4一氨基安替比林及 ddH，O 

按 10：5：1：4的比例混合(测定 Mg 、Ca 的效应时，将 述碳酸 

缓冲液用 0．05,noUL pH值 9．6的甘氨酸一氢氧化钠缓冲液替 

换，其余试剂比例不变)。 

1．2．2 金属离子对酶 力影响测定。在酶活力最佳温度及底 

物浓度条件下，分别向2 m1基质缓冲液巾加入不同浓度的各种 

金属离子的无机盐溶液，再加入 0．1 ml纯酶制品溶液， 用 

ddH，O补足5 ml，反应 15 min，用 5％■氯乙酸终止反应，在510 

nnl处测定光吸收值，并以无金属离子反应系统为对照，计算各 

种金属离子存在下的相对酶活力。 

1．2．3 产 物及产 物类似 物对酶活力的影响测定。分别以 

Na HPO 、Na WO。为效应物，研究磷酸氢盐及其类似物钨酸盐 

对酶活力的影响。在2 ml基质缓冲液中(含2 nm,ol／L Mg )加 

入不同浓度的产物(HPO )及产物类似物(WO )，测定酶促 

反应的初速度，分析效应物对酶活力的影响，并 以 Lineweaver— 

Burk双倒数法判断作用机理。 

1．2．4 有机溶剂对酶活力的影响测定。存基质缓冲液中加入 

不同浓度(10％、20％、30％、40％ 、50％、60％)的甲醇、乙醇、乙 

醇、异丙醇4种有机溶剂，分析其对酶活力的影响。 

2 结果与讨论 

(上接 第 32页) 

研究表明，6-BA的浓度越高，玻璃化卒越高，这与曹仃龙等的 

研究结果 +致。该试验中6一BA浓度以 0．2 rng／L为宵。蔗糖 

对培养基的渗透压起决定性作用。玻璃化现象的发生是组培 

苗不适应培养基和培养环境的结果。适当提高蔗糖的浓度，降 

低培养基巾的渗透势，可对培养物造成水分胁迫以降低玻璃 

化。从该试验结果来看 ， 蔗糖浓度为30 g／L时，枸杞组培 苗 

生长最 。琼脂也影响培养基中呵利厢水分的量。琼脂浓度 

低时，培养基【+I水分过多，培养瓶巾湿度过大，组培苗易产牛玻 

璃化，且易倒伏。琼脂浓度过高，培养基太硬，营养物质难以被 

组培苗吸收利用，芽的分化力降低 ，存该试验[}】琼脂浓度以6． 

5 L为宜。植物组织培养所需温度一般存(25±3)℃，该研 

究结果表明，当培养温度为 22～25(jC时，玻璃化率最低 ，与土 

l15 

2．1 金属离子对酶活力的影响 存小含 Mg 的体系巾，加入 

不同浓度的金属离子，于最适 pH值和温度下反应 15 min，监测 

酶活力的变化。结果表明(图见第 113贞 Fig．1～5)，Na 、K 对 

酶活力影响不大，可能是南于这些离子为细胞内外常 离子， 

A 在长期进化巾已经能够适应其浓度的变化。Li 对酶活力 

的抑制作用比较明显；与张洪渊对背角无齿蚌的研究结果不完 

全一一致，这可能与物种不同有关。Mg 、ca 对 4，』P有激活作 

用。zn“对黄鳝4，』P有一定程度的抑制作用，这与张洪渊等存背 

角无齿蚌和赵欣平等在白腊虫的试验中所得到的结果相同，表 

明4 的激活机理相同。cu 对酶活力的抑制作用表明重金属 

对酶是有害的，【大j此水产养殖中必须注意水质的管理。 

2．2 产物及其类似物对酶活力的影响 HPO 及 WO 对酶 

活力的影响(图见第 113页 Fig．6)表明，它们对酶活力均有一定 

的抑制作用，其中9．5 mmoLZL HPO 、WO 分别可使酶活力 

降低 13％ 、34％ 研究它们对酶活性的抑制类型( 见第 114页 

Fig．7：HPO 对酶 活力的效应 ，Fig．8：WO 对酶 活力的效应 ，2 

罔中曲线 1～3的HPO 与 WO． 浓度分别为9．5、5．7和 1．9 

mmol／L)表明，HPO 、WO 。‘。对4LP酶活性的抑制类型均为竞 

争『生抑制。同锯缘青蟹 、僧帽牡蛎、合浦珠母贝表现一致。比较 

它们对酶的抑制效果 ，说明 2种效应物对大部分水 生物的 

ALP具有相同的作 ，可能存在卡H同的抑制机理。 HPO 是 

酶催化的产物，而 WO 是类似物，也是酶的竞争性抑制剂，由 

此可推断 HPO 、WO 能与 ALP的活性巾心结合从而阻止底 

物结合到酶分子上。 

2．3 有机溶剂对酶活性的影响 4种有机溶剂对黄鳝肝脏酶活 

性均有较强的抑制作用 (图见第 114页 Fig．9：不同溶剂对 LP 

酶活力的影响)。在0～4(】％范围内，随着有机溶剂体积浓度的 

增大，酶活性呈直线下降；之后，酶活性下降趋缓；当甲醇、乙醇、 

乙二醇、异丙醇的体积浓度(c)达 60％时，酶活性分别降低 

78％、87％、75％和 90％ ，它们对酶抑制作用的大小顺序为异丙 

醇 >乙醇 >甲醇>乙二醇。可 ，溶剂极性越低，对酶的抑制程 

度越高，说明酶分子巾疏水键对维持酶的二三维构象起重要作用。 
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