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Table 1  Main nutrients contents in bulbs of T. tianschanica

c
Protein Fat Starch Crude fiber Vitamin C Amino acids
Period
/(g+ (100g) — 1) /(g e+ (100g)—1) /(g e+ (100g)—1) /(g e« (100g)—1) /(mg+ (100g) ~1) /(g-+ (100g) 1)

Sprout period 17. 193+0. 105bB 2. 067+£0. 098aA 7. 020£0. 148dD 7.67940. 172aA 49. 85140, 636aA 0. 4360, 029cC
Flowering period 9. 288=+0. 125dD 1. 02140. 052bB 11 596 0. 504cC 3. 34240. 074bB 47. 896 +0. 908bB 0. 57940, 079¢C
Wilting period 14. 958+0. 098cC 0. 24540, 024cC 18 032+0. 138bB 0. 97640, 017c¢C 45, 25740. 389cC 1. 17240. 223bB

Dormancy period 18 93740, 144aA 0. 2420, 011cC 19, 19740, 270aA 1. 08040, 051cC 47 80740. 758bB 1. 802+0. 252aA
LSD . 1% , 5%

Note: LSD is used as analysis method of significance, the uppercase letters indicate significant difference at 1% level and the lowercase letters indicate sig-

nificant difference at 5% level. The same as below.
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Table 2 Mineral contents in bulbs of T. tianschanica
Ca Fe Zn
Period /(mg « (100g) —1) /(mg + (100g) —1) /(pg + (100g) —1)
Sprout period 416, 751415, 036bB 0. 01140. 001bB 2.181+0. 141bB
Flowering period 142, 841+4,847cC 0. 00540, 001cC 2.0327+0. 074bB
Wilting period 433, 234+1.696aAB 0. 01140. 001bB 2. 2737+0. 237bB
Dormancy period 442, 46912, 342aAA 0. 01440. 001aA 3.297+0. 252aA
23 ’ ,
3 .
3 s
. . 3 hY b
(41. 787 £ 2.395) g « (100g)~ ', (3 103 *
’
Q 060)g « (100g) ' .(38 2751 203)mg « (100g) ',
’ ’
3 .
2 o
; . 3 . 24
(2.1524£0. 153)g « (100g) ', (75 191+
1. 295) mg - (100g)! (19, 394 =+ 4 ,
0. 456) ug = (100g) ', , . C , {
3
Table 3 Active substances contents in bulbs of T. tianschanica
Polysaccharide Reducing sugar Total saponins Flavonoids Tannins Colchicine
Period

/(g e+ (100g) 1) /(g (100g) 1) /(g (1001  /(mg- (100g) 1) /(mg=+ (1000 1)  /(pg-+ (100g) 1)

Sprout period 23. 5082 642bB 1 93140, 219aA 2. 17040. 015bB 26. 320£0. 042¢C  56. 7581 805bB 16. 45340. 426bB

Flowering period 9. 809+0. 397cC 2. 15240, 153aA 2. 150+0. 081bB 16. 4530, 748cC 75. 19141 295aA 19. 394=+0. 456aA
Wilting period 41, 78742 395aA 0. 23140. 014cC 3. 10340, 060aA 38 275+ 1 203aA 13. 618+0. 949cC 9. 362+0. 319¢C
Dormancy period 25. 189+ 1. 799bB 0. 74740. 020bB 2. 20740, 013bB 28 610+0. 062bB 9. 814+0. 413dC 9. 277+0. 266cC
4
Table 4 Comparison of nutrients in bulbs of T. tianschanica with common foods
C
Protein Fat Vitamin C Ca Fe Zn

Classes

/(g+ (1000~ 1) /g« (100g) 1) /(mg- (100g) 1) /(mg+ (100g) 1) /(mg-+ (100®) 1) /(pg+ (100®) 1)

18 937 0. 242 47. 807 442, 469 0. 014 3,297
Bulb of T. tianschanica
Bulb of Lilium spp. 3. 200 0. 100 18 000 11. 000 1. 000 500. 000
Fragaria X ananassa Duch. 1. 000 0. 200 47. 000 18 000 2. 000 140. 000
Citurs sinensis L. Osbeck 0. 800 0. 200 33. 000 20. 000 0 140. 000
Pyrus L. 0. 400 0. 100 1. 000 11. 000 0 100. 000
Malus pumila Mill. 0. 200 0. 200 4. 000 4. 000 1. 000 40. 000
Vitis vini fera L. 0. 500 0. 200 25. 000 5000 0 160. 000
Prunus persica 0. 900 0. 100 7. 000 6. 000 1. 000 140. 000
Musa nana Lour. 1. 400 0. 200 8 000 7. 000 0 180. 000
Citrullus lanatus
0. 600 0. 100 6. 000 8 000 0 90. 000

(Thunb. ) Matsum. et Nakai

Note: The content of nutrients in tulip bulbs was determined in the dormant period.
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Analysis of the Content of the Nutritive Components and
Active Substances in the Bulbs of Tulipa tianschanica

ZHANG Yanqgiu, XING Guimei, LU Jiaojiao, ZHANG Huihua, WU Tianyu, QU Lianwei

(Institute of Floriculture, Liaoning Academy of Agricultural Sciences,Shenyang, Liaoning 110161)

Abstract: The bulbs of Tulipa tianschanica were used as test materials, the basic nutritional
components and bioactive substances in bulbs of different periods were determined and analyzed to
explore the edible and medicinal development value of T. tianschanica distributed in China,in order to
provide reference for the development and utilization of wild T. tianschanica resources in China. The
results showed that the bulbs of T. tianschanica were rich in protein, starch, crude fiber,
polysaccharide, vitamin C and calcium ect.. With the original bulb consumption and regeneration
bulb’s development, the contents of protein, crude fiber, vitamin C and calcium in bulb were firstly
decreased and then increased, the starch content kept increasin, while the contents of polysaccharide
were decreased firstly, then increased and then decreased. The highest contents of crude fiber and
vitamin C were in sprout period, which were (7 679 &= 0. 172) g « (100g)~ ', (49 851 *+
0. 636)mg * (100g) ' respectively. The highest content of polysaccharide was (41 787 =+
2. 395)g + (100g) ' in wilting period. The highest contents of protein, starch and calciumand were
(18 9370, 144)g » (100g) ', (19, 1970, 270)g + (100g) ' and (442 46942 342)mg * (100g)
respectively in dormancy period. Furthermor, the bulb also contains amino acids, reducing sugars,
saponins, flavonoids, tannins,fats,iron,zinc and small amounts of colchicine. The contents of colchicine
ranged from (9. 27720, 266) g « (100g) ' to (19. 39440, 456) ug + (100g) .

Keywords: T. tianschanica ; bulbs;nutritive components;active substances



