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1.1.1 H#is
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1.2 A&
1.2.1 #HmoynE

B34 £ FH T SR FRIAE A oK 2 BB DA B 5
XA G B IR B Ay HEAT R, 2 B R I E . GB
5009. 124 — 2016 ; it 2 B2 I %€ : GB 5009. 124 — 2016
PR P B JL G E AL (GB 5009.5 -
2016) ; JK 43 5 - Ky be Bk i (GB 5009. 4 — 2016) ;
JIE 0 2 - 2R TG 42 2 (GB 5009. 6 — 2016) ; Hl & 4
W 5E « 2 By - B B2 1% (SN/T 4260 — 2015) ; i & T &K
B CRK CHRBE VER VBN VEE ORI BRI E . L EORA SE ET
W B 73 B (SS/NGB/SOP/4061-01) 5 i 7T K B )
5 :GB 5009. 87 — 2016; 4 4= & C &« 2R 7 80K
AH 152 Sl A W 2% 2E 17 A I, 2 B/ GB 5009. 86 —
2016464 R ALVE M2 S In) fE R0 A 635 1 (GB
5009. 82 — 2016) ; . fiff iR #h W %€ . GB 5009. 33 —
2016,

1.2.2 RABIFNF &

DL 1973 AE B A E AR R AL 8L (FAO) St 7 10 A4
HELCWHO) BLE ) 0 T 22 56 2 35 i A =00 b e F
BT AR 27 P 430k R SR AR T i 0 R SR R Y
AT LB, TH 3 0 T SR 1T 4 (AAS) (b 2% 1T 43
(COHM L HEARXN

AAS = F i B 58 2R 1 D B R T s AR
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F1 OEEHNEF—MEFRSEE(2/100 g)

2 HRE5HSMH

2.1 EBEFRBRANH
2.1.1 —HERRE T

3 AL PR SR — R SR sy R 1 T
TR LLARVESIN ORI A R B S T AR R 1
HEI(P<C0.05), #3487 22900 v B 107 A K 4 & o
AR T AR AL AL 590 (P <<0. 05) , 1 He A 35 37
RG22 AN WY W, VR SRR A b 2R R B 2R
AE ot T TSRS E s A
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Table 1 Content of general nutrients in flowers of Bauhinia variegata (g/100 g)

i HEA SR £ £ 4t fig i HZ b Ko K 45¥
Types Crude protein  Total dietary fiber Fat Crude polysaccharide Moisture Ash
S b3
1L 7 5 A 16.0+0.10 43.0%0.26 2.440.12 1.32+0.05 9.96+0. 07 6.5%0.06
White flowers of B. variegata
LLAETE S . 18.5+0.21" 44,5+0.34 2.440.05 1.00£0.05" 11.10+0.12 5.9%0.07
Safflowers of B. variegata
SN S 8
B AE T ) 15.9+0.14 41.3+0.21 2.0%£0.03" 1.97+0.08 6.21%0.05" 5.9+0.06

Pink flowers of B. variegata

T R R S BE Hh FA  2 E 22 % (P <0, 05)

Note: " indicates significant differences in the same column of data (P<Z0. 05)

2.1.2 FHRATE RS DI

HI 3R 2 AT VE SRR U R £ 2 A Ca Mg,
K, Horp K & &, B L0408 OB 467 5000 1 &
B 5 (23 400 £ 56.9) mg/kg. (22 600 £ 49.5)
mg/kg. (22 500 + 32.6) mg/kg,3 Fl {E (0 7 L3 4E
B EA S AR R AR B R s TR KRS
LCINLTA IR R R A B R T
®2 HEHNETVRTESE (mg/ke)

Table 2 Content of mineral elements of B. variegata (mg/kg)

FETESTRAEAE A S0 By T R B A 0 R . Ik
b AETES T Ca Mg W ML F . M4k
PRSI Mn B & 8 035 R T E AR AL A8 5 R
(P<20. 05) » AT/ AR KR E Mn ST B KR oK
U, BAEFILLAE RS h Fe & 2 85 & TH
FETEFIR (P <<0. 01) , Ul B A8 FINZL A8 1 520 nT A1 o
NRANFE Fe JURBUF R IR WK

WY BT R FHAETE 550 LLAE V50 W ALTE 5830
Mineral elements White flowers of B. variegata Safflowers of B. variegata Pink flowers of B. variegata
Wi IR 4 Ca 5280+29.5 4440+21. 4" 5260+18.7
Macroelements
K 23 400 +56.9 22 600£49.5 22 500+32.6
% Mg 2660*12.5 2240£16.7 2520+14.5
WP 350+9.5 329+8.2 291+8.1°
i Na 35.1+2.1 28.9+1.9 10.2+1.4°
R ITR # Fe 206.0+£6.8 256.0£7.5 97.2+4.6" "
Microelements
4% Mn 36.1+£3.4 42.9+3.9 63.6+4.7"
B Zn 39.3+1.2 34.9%0.9 37.1+1.0
fifi Se 0.68%0.1 0.30£0.0 0.53%0.0

TE " RN AT B AT B2 5 (P<C0.05), " " RN AT B B AT #5835 M 25 R (P <20. 01)

Note: " indicates significant differences in the same row of data (P<C0.05), " " indicates extremely significant differences in the same row of data

(P<C0.0D)
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2.1.3 RABRARFAFN i AHEMRAR 4. 3 i A (L Jk E’;%EUK?&%‘E
SFAEEVEEIMEE IR S /MK I PR, 38 Rm i R AR ,,\0\7{7 HRMR SEATR . PR
FEETE AL Y & A 17 R W LR , B 8 Fab T =R & m D E?E‘élﬁ Ty A€ SR v B IR

3 3WMUAEBFEHNEIERAM (/100 g) AR (RELDZBRMA AR S AR A EN T
Table 3 Amino acid composition of three kinds of flower colors M E, 4 9k 33.66% .38.16% .34.60% , H.vh
of B. variegata (¢/100 g) ST AE VR SIS R o8 I 5 XU i 11 R
AN RSl AW iRES S WAL T 2R 3
Types of White flowers of Safflowers of Pink flowers of
amino acids B. variegata B. variegata B. variegata EH %:2 4 ﬂ‘%ﬂ .3 ﬁ%@{i/?%ﬂﬂi I:Fl%ﬁ@fi + Hj’ﬁéﬁ
RAEHAMR Asp 2.91+0.2" 3.63%0.4 3.36+0.4 WR 0 AAS (H 3 B A%, B — Rt e, M
AR Thr 0.58%0.0 0.55%0.0 0.58%0.1 - 2
22 5@ Ser 0.68+0.0 0.63£0.0 0.67+0.0 WHO/FAO FEBU 2 ST VI3 b B 1 4
BEM Glu 1.54%0.2 1.4940.1 1.36%0.1 FELAETE S v R 2R + e 2R 7 &k 34 I T A o A5
HE® Gly 0.61£0.0 0.60£0.0  0.59%0.0 P AR T EFER S ARSI S EA
W& Ala 0.81%0.0 0.75%0.0 0.78%0.0 %+ ER S EETHEY nd WA BERa
HAE Val 0.70+0.0 0.67+0.0 0.72+0.0 FE T DL T8 2 11 5% 175 22 8 1 5128 14 A
EAm P A , " -
BoMer o 0.09%£0.0 0.10£0.00 0.15£0.0 B KRR SR b T R Y R T bR MEAR
FEER e 0.51%0.0 0.49+0.0 0.54%0.0 P AN E R S, N EAL R E A TR,
FEEM Leu 0.9240.1 0.8840.0  0.92+0.1 2.1.4 %A F A LA LGS HH
fi% &’ Tyr 0.42£0.0 0.39+0.0" 0.46£0.0 S b e e . — .
N | R4 Pa=N
HNEM Phe 0.64+0.0 0.64+0.0 0.64+0.0 Bﬁﬂi@{i% J“/Z_E/J’EEE% a#iﬁn%S}gﬁ/T“
R Lys 0.84%0.1 0.79£0.0  0.85+0.0 Hor i3 C S iy BB SO P i AE 3 C &
41 M His 0.33+0.0 0.34+0.0  0.39£0.0 T T AR AR TR R (P <<0. 0D By FE v
A Arg 0.56£0.0 0.56£0.0  0.55£0.0 SHITTVE M AR R 2 C IR RORIE . FIAEF
WM Pro 08601 0.6920.07 0.84£0.0 S i 2B B A I 8 T L0 AR O AV S L
BE& R Cys 0.22+0.0 0.22+0.0 0.24+0.0 N ) .
G A PR B AR S50 AT B o AR i AR A KA F . R
Total smino 13.22 13.42 1.64 (22 4 B SRR £ P 75 e IR ) (GB 2762 -
T BT I BP0 ) 2017 v S T 0 BRI S R 4 19 9 A Tk
Note: " indicates significant differences in the same row of data (P<C Kﬁ%ﬁsﬂﬁ 20 mg/kgv a3 ﬂf'ﬁéﬁé/?%uﬁ EPEEE%
0.05) Rtk 1) 4 B G T B o

R4 3HREBFEHNELFIERITN

Table 4 Evaluation of essential amino acids in three kinds of flower colors of B. variegata

ik Vo EERM BER geam  REELC REEMYogpam o gaEm
Types Scoring model Leu Lys Ile Met + Cys Phe + Tyr Thr Val
F1 46 7 22 50
White flowers of B. variegata AAS 1.31 1.53 1.28 0. 89 1.77 1.45 1.41
CS 2.30 2.71 2.04 1.35 2.94 2.76 2.80
S
%Iﬁ{i%#u . AAS 1. 26 1. 44 1.23 0.91 1.72 1. 38 1.34
Safflowers of B. variegata
CS 2.20 2.55 1. 96 1.39 2.86 2.62 2.68
Pink flowers of B. variegata AAS 1. 31 1.55 1.35 1.11 1. 83 1. 45 1.44
CS 2.30 2.74 2.16 1.70 3.06 1.38 2.88
2.2 RANESHERE H/NBRAE 7 d WAIGTEBLINER 6 s, R R &
2.2.1 LDy M & PR T/ BB U BV SR AL B B 1Y LDy

SFAL TR LR FESE PG, 4ME FETEEH LD, {54 30. 24 g/kg. 95004 1] {5 R
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g 27.11-33. 73 g/kg; ZLAETEEE90) LDy, {8 M 30. 34
g/kg,95% ¥ Al {5 bR Ky 27. 97 — 32. 91 g/kg; H 1€
IR LD, 5 oM 33.79 g/kg, 95% F ¥ ] {5 R N
30.43-37.53 g/kg. ARHE WHO [ HRSME ) 7 %K
S IMUECHLANTEEINTRRELSE

RAEDY Atk R N R — R4 0 LD, 1E 5
g/kg—15 g/kg LR TLEE, /N —IK&L D LD, K
F 15 g/kg MICHE 45 LRI 50 3 B AL (7 550 1K & 2
BEY LR,

Table 5 Vitamin and nitrite content of three kinds of flower colors of B. variegata

g EC HAEA $eAhRE #: 4K PP TR R SR ok i RIRTT 78N
ik (mg/100 g) (g/100 g (mg o« TE/100 g) (pg/100 g) (pg/100 g) (pg/100 g) (mg/kg)
Types Vitamin C Vitamin A Vitamin E Vitamin PP Niacin Nicotinamide Nitrite
(mg/100 g) (g/100 g (mg o« TE/100 g) (pg/100 g) (pg/100 g) (pg/100 g) (mg/kg)
AL T 5 37
White flowers of B. variegata 14. 6 <30 3.10 <220 <100 <120 <1
S b
AT 5 . 12.2 <230 2.34 <220 <100 <120 <1
Safflowers of B. variegata
Pink flowers of B. variegata 173.0 <30 2.14 <220 <100 <120 <1
TE: " R R A0 B B W 3 0 22 5 (P<<0. 0D
Note: " " indicates extremely significant differences in the same column of data (P<C0.01)
%6 IHMUEBEENLZEAEHARNARSELRER
Table 6 Acute toxicity test result of ethanol extract from three kinds of flower colors of B. variegata in mice
Fik 15 I (g/ke) X 8 UK SRR FETH )
Types Grou Dose (g/kg) Dose logarithm Number of Number Mortality rate (%)
ypes P se lg/kg h g animals of death y 0
SR ALl Al 14.7 1.17 10 0 0
White flowers of B. variegata
A2 18.4 1. 26 10 0 0
A3 23.0 1. 36 10 1 10
A4 28.8 1.46 10 4 40
A5 36.0 1.56 10 8 80
EARIRES S| Bl 21.9 1.34 10 0 0
Safflowers of B. variegata
B2 25.4 1.40 10 2 20
B3 29.6 1.47 10 3 30
B4 34.4 1.54 10 9 90
B5 40.0 1. 60 10 9 90
W AETE S C1 23.0 1.36 10 1 10
Pink flowers of B. variegata
C2 26.7 1.43 10 2 20
C3 31.0 1.49 10 3 30
C4 36.1 1.56 10 5 50
C5 42.0 1.62 10 9 90

2.2.2 R RAERBIREAL T
RO RNE EEEE R
WA NRS B RN RERER, LA
(36.0 g/kg) .£14E (40. 0 g/kg) .y 44 (42. 0 g/kg) ¥
R AN RBHGIR ., O B H AR, R, &
Jo I R B AR S AR T N 4R (18. 4 g/kg.
14.7 g/kg) £LAE(21.9 g/kg) . #4£ (23.0 g/kg) V£
FHRFEH/NREBIEFEKEMZY . &EHERAELR

AR, WA LUIEE BoR, BT /D B0 HE | AE
55 TEH 2 6] T T 22 5, R UL UL AR M A O L HE B 2
IR NN LS o = i I
5K S LR PRI I 25 2R 2 1R

3 g

AT T UG SR AE B 32 28 5R o F
TEVEAEHBEAT 200 45 R R WIPE SR A h A Z M E
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FERME TR BAERF LT 4. SRk (6] BRI R E 5, A0 AN [R5 0T K B 0] 58 90 B T % 2F

B3 I 5 7% 5076 2 BB I T B e LI B R 201838010+ 10-15
LD, ¥ KTF 15 g/kg, SR N LT, \JEH., % (7] BB, B 20, % LT ISSR ic A £ 90 Fh i 5%
LTRSS SR RS S RS JREZ KR P, Fam ARk 2% ) ,2020,33(1) :26-31.

(8] MAH. B, BB, % HEMEFEEST RN
(1. P A Aol , 2016, 14(6) :43-46.
(9] oG, BCmIN i i e om & B 1 nt = [J ). M KR

(RPN NI e oTve SR = N WP (NB B P 323
ORI EE, HAh, SR A B B LR (H

BEIGRN TIER 4 R 1) R L A2 HE IR A A BOT 10,2020, 14(18) :53-54.
SR IR 55 M0 )5 220 e Je (107 HCLTT RSP . B BRI TR A A 00 U 5
5 230 HrLI] &M 5IT % ,2017,38(7) :115-118,
(111 J5KEE .G F i AL % W EFRFERRS IHA
(L] AR BT P SRRT AL ) e SR W P 8 2253 4 L ). PERE LT ], P4 2412021 ,30(5) ; 681688,
FJT AR ,2020,14(8) 4647, [12] 0% KRB, 4 32 B 507 o 5 ORI CT//
(2] HEAZRA L, BEATF. )N 3 Fh2E B B 8 AP A [F B Y e LN L I Y Y B PN
B A SR [T ], ) R 4k ,2019,41(4) :65-70. 21 432 5 6 SCI0 S b 50, h [ BR B A ) 2% 4
[3] BAaHedbe. ¥ 890 Bauhinia variegata L. WAL2% 15 B dit 2008 :353-355.
JETGPER T LD, PR FH < 20 FH 2581 2%, 2004, (137 B SCH). 0 T3 0 10 0 T 40 28 B % /s B4 32 T i
(4] B, 2%V, V%W (Bauhinia variegata 1.) 4611k 5% U RV PR ST D). 15422 « P 40 4 MORHBE 2%
SRS IEL ], RAR =W 5 5 I % . 2013,25(5) :634- 2016.
636,666. [14] S 5005 6 AR M0 5. €6 S A 00 0 0 I 00
(5] HFF .2 ML, 220, 4. % Co-y 5 B X 7 8 90 Al 7 i) Fe%t UL FE B A oh Ak [T, 4 b 4k 2% 4%, 2010,
K By A IR R T . T .2019,38(9) :48-51,56. 34(S1) . 412-420.

Analysis of Nutritional Components and Acute Toxicity of Bau-
hinia variegata

WANG Yafeng', LIANG Meng', XIE Taojie’s YANG Bingyuan', PENG Jing', HE Ruijie',
ZHU Hongjie* , HUANG Yonglin'
(1. Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany,Guangxi

Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006, China; 2. Liuzhou Institute of Gardening
Science, Liuzhou, Guangxi, 545005, China)

Abstract: In order to evaluate the nutritional value and acute toxicity of Bauhinia variegata , the nutritional
components of three kinds of flower colors of B. variegata were tested and analyzed according to the National
Food Safety Standard method,and the acute toxicity of ethanol extract of B. variegata flowers on mice was
determined by modified karber's method. It hopes to provide theoretical basis for the development and utiliza-
tion of B. variegata resources. The results showed that among the 17 amino acids determined, the amino
acids of three kinds of flower colors of B. variegata were identical,and the content of the same amino acid in
three kinds of flower colors of B. variegata had little difference. The content of Fe in pink flowers of B. var-
iegata was significantly lower than that in safflowers of B. variegata and white flowers of B. variegata » and
the content of Mn was significantly higher than that in safflowers of B. variegata and white flowers of B.
variegata. The content of vitamin C in pink flowers of B. variegata was significantly higher than that in saf-

flowers of B. variegata and white flowers of B. variegata. The results of the acute toxicity test showed that
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the LDy, value of safflowers of B. variegata ethanol extract was 30. 34 g/kg and the 95% average confidence
limit was 27. 97 —32. 91 g/kg. The LD;, value of pink flowers of B. variegata ethanol extract was 33.79 g/kg
and the 95% average confidence limit was 30. 43 —37.53 g/kg. The LD;, value of white flowers of B. varie-
gata ethanol extract was 30. 24 g/kg and the 95% average confidence limit was 27. 11 —33. 73 g/kg. Accord-
ing to the WHO oral acute toxicity grading standard of exogenous compounds,the LLD;, value of three kinds
of B. variegata ethanol extracts in mice were all greater than 15 g/kg in one oral administration,and the tox-
icity was classified as non-toxic. The above results provide a scientific basis for the development and utiliza-
tion of edible flower of B. variegata.

Key words: Bauhinia variegata ;nutrient composition;amino acid;acute toxicity;edibility
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(E#% 68 ® Continued from page 68)
Study on Tissue Culture Technology of Stem Segment of Cinna-

momum camphora ‘Ganning 1’

XIAQO Zufei, XING Mengxue, WEI Xi,ZHANG Beihong, WANG Yanbo, LI Feng,JIN Zhinong

(Jiangxi Porvincial Engineering Reseach Center of Seed-breeding and Utilization of Camphor Trees, Nanchang Institute of Tech-

nology s Nanchang, Jiangxi, 330099, China)

Abstract: The tissue culture technology of stem segment of Cinnamomum cam phora ‘Ganning 1’ was estab-
lished to provide a theoretical basis for its seedling propagation. In this experiment,the branches of C. cam-
phora ‘Ganning 1’ were used as materials to study the effects of lignification degree of branches, collection
month of explants,disinfection time and growth regulators on stem tissue culture of C. camphora ‘Ganning
1’ by plant tissue culture technology. The results showed that the pollution rate and browning rate of stems
increased with the increase of lignification degree of branches,and the germination rate decreased with the in-
crease of lignification degree of branches. In May,the 1-year-old semi-lignified bud stem segments of C. cam-
phora ‘Ganning 1”7 were collected and disinfected with mass concentration 0. 1% HgCl, for 5 min. The ger-
mination rate, pollution rate and browning rate of stem segments were low. The most suitable medium for
stem segment germination of C. camphora ‘Ganning 1’ was Murashige and Skoog (MS) + 1. 2 mg/L 6-
benzylaminopurine (6-BA) + 0.1 mg/L indole-3-butyric acid (IBA),the germination rate was 66. 67 %. The
most suitable medium for multiplication was MS+ 2. 0 mg/L 6-BA + 0.1 mg/L IBA, the multiplication coeffi-
cient was 4. 06. The suitable medium for rooting was 1/2 MS+ 2. 0 mg/L IBA,and the rooting rate reached
100%. After 11 — 14 days of rooting culture and 7 — 10 days of seedling training in greenhouse,the transplan-
ting survival rate of tissue culture seedlings could reach 90. 06%. The establishment of the above technical
conditions for tissue culture can effectively improve the axillary bud germination rate of stem segment of C.
camphora ‘Ganning 1’ ,the increment rate and rooting rate of tissue culture seedlings,and lay the foundation
for the factory seedling of C. camphora ‘Ganning 17.

Key words: Cinnamomum cam phora ‘Ganning 17 ; tissue culture; stem segment; growth regulator; germina-

tion rate;rooting rate
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