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Abstract: [ Objective | Altitude is a comprehensive reflection of many environmental factors.The change
in altitude will cause drastic changes in environmental conditions such as light, temperature and humidity,
which have an important impact on crop quality.Bamboo shoot is a traditional forest vegetable , which reveals the
effect of altitude on its comprehensive quality.The effect of altitude has important guiding significance for the
cultivation of high—quality bamboo shoots. [ Method ] The nutritional quality, eating quality and safety quality
index based on heavy metals of Phyllostachys edulis spring shoots were analyzed and determined at four altitude
gradients((250+50) , (550+50), (750+50), (1 100+50) m).[ Result ] With the increase of altitude, the contents
of fat, starch, soluble sugar, most of the 18 amino acids and total amino acids in bamboo spring shoots showed
an inverted “V” trend, while the protein content was on the contrary.The content and proportion of essential
amino acids in human body show a decreasing trend as a whole, indicating that altitude had a significant effect
on the nutritional quality of bamboo shoots, and too low altitude was not conducive to the formation of nutritional
quality of bamboo shoots.The contents and ratios of oxalic acid, total acid and sweet amino acids in bamboo
spring shoots increased with the increase of altitude, while the contents and ratios of bitter and aromatic amino
acids were on the contrary, while the contents of cellulose and lignin showed a “V” trend.On the contrary, there
was no significant difference in the content and ratio of tannin and fresh amino acids among altitude gradients,
indicating that too high altitude could significantly heighten the sour taste and roughness of bamboo spring
shoots, and significantly reduce the sweetness of bamboo shoots. The contents of lead, zinc and their single
pollution indexes and the comprehensive pollution index of lead, zinc, copper and cadmium in bamboo spring
shoots showed a V-shaped trend with the increase of altitude, while the contents of copper and cadmium and
their single pollution indexes were on the contrary, indicating that altitude also had a great effect on heavy metal
residues in bamboo spring shoots, and the safety quality of bamboo shoots decreased significantly at too low and
too high altitudes, but the heavy metal content of bamboo shoots at different altitudes was within the scope of
national food safety standards. Conclusion | The study shows that altitude has obvious effects on the nutritional
quality, eating quality and safety quality of Ph. edulis spring shoots based on heavy metals, and the spring shoot
quality of bamboo in the experimental area is better at 750 m above sea level.
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Tab.1 Stand structure of Phyllostachys edulis forest

Fabr WA FERE /m Altitude
Index 250+50 550+50 750+50 1100+50
SEAT B FE /(B - hm™)
2 125+179 1 675160 1 600+126 1 800+158
Bamboo density
AT /em
11.93+1.02 11.47+0.92 8.72+0.97 8.23+0.64
Bamboo breast diameter
SEPTARRE (1R 2 B3 )
1.86:3.21:1.00 4.13:2.75:1.00 0.93:1.21:1.00 3.75:2.08:1.00

Bamboo age

1.3 HiESR
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15 FR R (N 1) FIZE G5 Y8 B (xR 2) PR PR o X0 B0 35 0 S S B+ hn o 2, 8 35 MK 1%
H N a=0.05,
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Tab.2 Nutrition quality of Phyllostachys edulis spring shoots under different altitudes

Foh Ind WA /m Altitude
B0 Index
25050 55050 75050 1 10050
EHF/(mg-g™") Protein 32.80+0.36" 25.07+1.31° 29.97+0.32" 31.93+1.70"
JEW;/(mg-g™") Fat 11.3320.58° 17.00+1.00" 19.00+2.65 14.33£2.51"
TEH/ (mg-g ™) Starch 19.47+1.23" 24.23+1.46" 23.00£1.46"  20.67£2.54"
PR/ (mg- o) Soluble sugar 18.00+1.00" 25.43+1.03 26.17+1.50° 24.30+0.89"
KGR/ (mg-g ") Aspartic acid 0.31+0.15° 0.260.04* 0.4220.16* 0.30+0.06°
AR/ (mg-¢”) Glutamic acid 0.25+0.06° 0.27+0.05° 0.20+0.06* 0.34+0.12°
J1& W2/ (mg- ¢™') Threonine 0.22+0.03" 0.21+0.02" 0.44+0.06" 0.40+0.14°
22 &/ (mg-g™') Serine 0.18+0.11" 0.35+0.09" 0.59+0.13" 0.52+0.17"
g8
H& M/ (mg-g") Glycine 0.15+0.03" 0.15+0.01" 0.35+0.07° 0.30+0.13¢
N R/ (mg-g™") Alanine 0.47+0.05" 0.41+0.02" 0.83+0.09" 0.74+0.24"
4/ (mg-g™") Valine 0.35+0.03" 0.3220.02" 0.5620.04 0.5220.10°
2R/ (mg-g) Cysteine 0.02+0.01" 0.040.01" 0.0620.02 0.05+0.02"
g°8 Y

H4 1/ (mg-g™") Methionine 0.18+0.03" 0.19+0.01" 0.30+0.02 0.31+0.09°
S B2/ (mg-g™) Isoleucine 0.22+0.02" 0.22+0.01" 0.40+0.03" 0.40+0.11°
SR/ (mg-g") Leucine 0.42+0.05" 0.43+0.03" 0.86+0.09" 0.81+0.28"
% %%/ (mg-g ™) Tyrosine 4.50+0.12" 4.61+0.70" 3.31+0.62" 2.29+0.55"
KN/ (mg- ") Phenylalanine 0.30+0.03" 0.28+0.04" 0.48+0.05" 0.4620.17*
y=33E1E TR/ (mg-¢') Gamma—aminobutyric acid 0.67+0.08" 0.69+0.05" 1.23+0.05° 1.29+0.13"
Wi 2/ (mg-g™") Lysine 0.04+0.00" 0.09+0.01" 0.060.05" 0.15+0.08"
HE PR/ (mg-g") Histidine 0.12+0.02" 0.12+0.01" 0.2020.01° 0.20+0.07°
&2/ (mg-g™") Arginine 0.19+0.08" 0.11+0.07* 0.2120.16* 0.04+0.04°
%R/ (mg-g™") Proline 0.50+0.14" 0.40+0.14" 0.58+0.10" 0.64+0.05"
BEILR/ (mg-¢™') Total amino acid 9.10+0.68" 9.16+0.28" 11.08+0.09* 9.76+1.03"
N TFE LR/ (mg-g™") Essential amino acid 6.01+0.21° 6.15+0.52" 5.96+0.30" 4.93+0.34"

NG R HE R 51/ %
Proportion of essential amino acid
[FIAT HEARE , AR/ NG P B R AN TR AR 1 ] 22 57 2. 2% (P<0.05) , T[]

Comparing with peers, the difference of lowercase letters indicates that there are significant differences among different eleva-

66.26+3.27" 67.09+4.05 53.80+3.14" 50.79+2.79"

tion gradients(P<0.05) ,the same below
23 BENEMEFESRERENEN

1 4 73 B Al 1, BTSSR T @, B AT B 59 VR MBI YR HUY 2 VR MK 250 m B
My 75 S RN PRI S B i , B35 o TR 750 m B BAT B4, 53K 250, 1 100 m (Y 22 5748
5 MR 1100 m (B AT 75 F0 0 & i AL BRI TS Jeds B0 35 i T H A e a0 0 4 o5 i BRI e g 4L
SR BEEAR T BT IR 1 100 m BT 2R S A G i g L i s TR 550,
750 m, 5 35 TR 250 m (Y BATE K 750 m B BATE SR O B AL e s SR, SR
1 100 m fJC 2 25 22 57, 1 5 134K 550,750 m W BATHEFF 7 B . L5 15 Y5 B T m 2 V7 il
AL TR 750 m I BAT R LS T YR BUR AR EAR TR 550 m 1Y, 1B 5 I8 TH#4K 250, 1100 m (196
B VU] BT EFES BB WS AR B X B EFHES RS ENTEERK
B PR ETE N, Hod V4R 750 m () BAT R F E SRR B D AT A TR
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Tab.3 Contents of taste substances and roughness substances of Phyllostachys edulis
spring shoots from different altitudes

~ WA /m Altitude
F5H5 Index
250+50 550+50 750250 110050
157 /(mg+g™) Tannin 6.20+0.26" 6.18+0.77° 6.62+0.51° 6.88+0.51°
HR/(mg-g ™) Oxalic 2.13+0.04" 2.62+0.24a" 2.83+0.07" 3.22+0.84"
BR/(mg-g ™) Total acid 1.63+0.32° 1.83+0.18" 2.38+0.42" 2.43+0.06°
4R/ (mg-g") Cellulose 62.30+1.32¢ 61.47+1.55° 69.30£1.20°  72.60+0.53
A ZE/(mg-g™") Lignose 26.02£2.06"  24.87+2.18" 28.26+1.73%  29.4420.74°
BERR L/ (mg-g™') Sugar—acid ratio 11.25+1.61" 14.04+1.82° 11.29+2.73" 10.01+0.22"
IR Z M2/ (mg-¢™') Delicious amino acid 0.56+0.20" 0.53+0.04" 0.62+0.16° 0.64+0.09°
TR E MR/ (mg-g™") Bitter amino acid 5.79+0.22" 5.88+0.65" 5.60+0.41° 4.47+0.43
HHR Z HL R/ (mg-g') Sweet amino acid 1.52+0.35" 1.52+0.25" 2.80+0.38" 2.60+0.70°
FHELEIEMR/(mg- g ") Aromatic amino acid 4.79+0.16" 4.89+0.69" 3.79+0.57" 2.75+0.44°
fief I S LR L 191]/% Proportion of delicious amino acid 6.07+1.78" 5.79+0.40" 5.59+1.42 6.66+1.27
TR L AR H191/9% Proportion of bitter amino acid 63.86+4.19" 64.07£5.17 50.61+4.19" 46.08+4.17"
HHTR 2 L2 L 151]/% Proportion of sweet amino acid 16.56+2.54" 16.64+3.00" 25.22+3.24° 26.41+£3.59°
T B IR L 19/% Proportion of aromatic amino acid ~ 52.96+4.31° 53.32+5.82° 34.21+5.49" 28.62+6.58"

R4 TRBRBEEMNEFESRESEMTLRIEH

Tab.4 Heavy metal content and pollution index of Phyllostachys edulis spring shoots under different altitudes

~ TP /m Altitude
FEFT Index
250+50 550+50 750+50 1100+50
H#i/(mg-kg™) . . .
Lead 0.071+0.012° 0.049+0.010" 0.028+0.003" 0.058+0.028"
ea
B (mg-kg™)
7 7.340+1.006" 6.283+0.100" 6.537+0.264" 11.563+1.340°
inc
B/ (mg-kg™)
C 0.638+0.046" 0.867+0.132" 0.841+0.208" 0.908+0.204°
opper
54/ (mg-kg™) | _ J
Coduni 0.008+0.001" 0.007+0.001¢ 0.013+0.001° 0.011+0.003*
admium
SR | | |
0.710£0.121° 0.486+0.101* 0.278+0.027" 0.676+0.165°
Single pollution index—lead
ST - | | |
0.367+0.050" 0.314+0.005" 0.327+0.013" 0.545+0.083"
Single pollution index—zinc
S et - | | ]
0.064+0.005" 0.087+0.013* 0.084+0.021" 0.091+0.020"
Single pollution index—copper
PTG YRR K- ‘ ‘ ,
0.161+0.018" 0.135+0.013 0.252+0.002° 0.217+0.067"
Single pollution index—cadmium
R R i .
0.552+0.090" 0.388+0.072" 0.285+0.007" 0.549+0.128"

Comprehensive pollution index

3 GipSitie

W 58 3 T PR SR RS AN A A R Ao ) 22 5, T L 32 B b B 22 S OS2, S PR 2585 T 1 R AR 78
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BTG DRI, & AT (Pleioblastus amarus ) 358 11 5T 2 B B3O 5 52 G RRAIR THies ke 34, v
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AR, B LRI BIFFE A T3R0S 5 A 1 5 I D 2 0TI Y08 5 R i), 333 B S [i) s, DX AP 55 o Jo )
TPV AFTE 22 5, 154 1R PRI BT NN &8 TP EOR, T EUIEIR A R T 5
A IR TR, JE IR R, [RIRHEIR 550,750 m SEAT %5 BERAR, Ak nT DAAS 21 78 2 (6 IR, W58 B AT
A VER T SRR R A2 A N 7 3 A AT ettt , T o TR R B AT MR AR R PR 1 B 22 A L AR
FIR], —E B BN T BATRC G R TS BCEATAR SRR 7 L E A R AT AR ] AR
BEEEFR T e, R I (1 18 G B IR rh O /3 B IR 1 B PNV BRI 1 R R BV AL A e A, N
e SRR 5 i SO ) B A b SRR R A, skt 5 PR A ' AR B R - ST T A8 Ak G A ) A R R
237 A B R S e A

LT YE Z MUK R 2332 W 7 S MR | B 2 A7 9 b 2 SR IR ROR T, RETRR AR R AN (L 25 52 Wil 77
BRI BT, B 208 SR AR R 07, o S BUh . ABER R RS BATE
FET RRFLER & i SV RS BRI T S R R 2 R R
Py A PR TR R B ey L 3 M T B, X S VR BT B RSO0 IR SR R T, Ol BT 23 5 el A ) R
PSR OC, HER T RO BROR FE RS 5, DG Tt A 22 S, DT el 1200 DX 7 468 9 B 7 R R i P T 4 78
AT S AL T L, AR PR BE S5 A AR N 45 e B e 1 £ 4 2 W o R A AR B AR A AR T AR
Tk« R RO R 2 PR AR RRAT S IR R A A o AR A o i AT SR R R R R i M LA o R A R
A&, TR 55 5B A7 9 KU OC 28 %% U 0 S A FITR iy DR AR D5 7 S S R 5 i S HC L9 7= A 52 i, A
e BRI T PR 5 TS R & i O L AR L SRR AR S TR R 2 R i A L A7)
AL, 6 R G B 2 i SO L0 A8 A AR WY ., U8 B BV T, B A A A R IR AR IR T, A 5
T A D R
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