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The Effect of Altitude on the Protein Nutritional Value of
Phyllostachys prominens Bamboo Shoots
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Abstract: Altitude is a comprehensive reflection of many environmental factors, which has important ef-
fects on bamboo growth and bamboo shoot quality.In order to reveal the effect of altitude on the nutritional quali-
ty of Phyllostachys prominens bamboo shoots and provide reference for the cultivation of high quality bamboo
shoots, the contents of protein and essential amino acids in bamboo shoots exposed to about 10 ¢m from three al-
titudinal gradients (110,370, 560 m) were investigated. The content of essential amino acids (mg/g Pro) and
functional amino acids,AAS,RC, CS, EAAI,SRC of the bamboo shoots from three altitudinal gradients were com-
pared.The result showed that with increasing elevation gradient, except for Phe + Tyr, the content of other essen-

tial amino acids in the bamboo shoots , EAAI and SRC,AAS, RC and CS reduced gradually, but there was no sig-
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nificant effect on the protein contents in the bamboo shoots.The content of essential amino acids in the bamboo
shoots was relatively low, and threonine was the first limiting amino acid of bamboo shoots.There were obvious
differences in the protein nutritional value of the bamboo shoots at different altitudes.The bamboo shoots from
low altitude were relatively better in the amino acid nutritional value, utilization rate , amino acid balance, and
the approximation to model amino acids.That is, bamboo shoots from low altitude has the higher quality for pro-
tein nutrition.
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Tab.1 Protein amino acid patterns

HAM HAW FLAR SLAR OBER HARLER RNERRER

Thr Val Iso Leu Tyr Met+Cys Phe+Tyr
FAO/WHO 7/ [mg- ( )
Amg:Lgpro)i] 50 40 70 55 35 65
FAO/WHO mode
X EE A [mg -+ (g pro)”
BB mg- (g pro)”] 47 66 54 86 70 57 93
Egg mode
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*2 ARBABERTMHFEAR(ng/g)MULESER S E (mg/g pro)
Tab.2 The contents and variation coefficient of proteins and essential amino
acids in Phyllostachys prominens shoots at different altitudes

N B N BER  ETER DR
4k /m EAG OSER SEM  SaEm SEAm BEm " "

JhE R Ji% 22 Essential
Altitude Protein Thr Val Iso Leu Tyr
Met+Cys Phe+Tyr amino acids
110 25.03+2.97* 12.95+0.50* 17.78+0.42* 13.87+0.54* 24.29+0.25* 26.17+0.57* 13.01+0.42* 63.32+11.43" 171.40+12.73¢

370 25.67+0.12"  9.89+2.17* 16.52+3.52" 12.48+2.43* 19.89+3.61"" 19.96+3.39" 11.11£1.00" 80.97+£2.82*  170.82+18.01*"

560 27.43+3.55*  9.21+0.20" 13.67+1.29* 11.40+0.91* 17.82+0.46" 19.90+0.98" 10.40+0.58" 66.80+6.77"  149.20+7.09"
AR5 R %
Variation 18.6 18.4 13.2 9.8 16.0 16.4 11.7 13.3 7.7
coefficient

I EARE Y A P E bR B, T 6] [FB) g, R RIVING FhE R 28 5 B35 (P<0.05) , T[]
The test data are mean + standard error; same column comparison, different small letters indicate significant difference (P<

0.05) , the same is below
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Tab.3 The scores of essential amino acids in Phyllostachys prominens shoots at different altitudes

RRER LR
ik 2 iR The total scores of es-

MEm AR WER R dER AR BER  HEARER

Altitude  Thr Val Iso Leu Tyr Met+Cys Phe+Tyr otial o
110 3237 3555 3468 3471 47.59 37.18 105.54 32.37
370 2472 33.05 3121 2842 3628 31.73 134.95 24.72
560 23.03 2734 2850 2545  36.18 29.72 111.33 23.03
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5 FAO/WHO bRt =M b, w8 5 AT S84 N 22+ 1 SRR AR X S 3, RC Ry 2.14~2.74 , HoAth b 75 2 LR AH KT
AL RC 4 0.49~0.82, ARG HRAT A HZ RN Y1, RC 4 1.08. M4 HEILSG A IR & =29
TR it (mg/g)/RC A3 BT AR Hh e A s 19 7 S R ) 22 R 1) i b 43531 4 0.47,0.48,0.51 mg/g,
BRI
24 ARBHSERTMELEEEBRULFEITN(CS)
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Tab.4 Amino acids ratio coefficients of Phyllostachys prominens shoots at different altitudes

. L PR R s A

N . i =t s A =" gy B B A5 A B RS S E%M"— ZKW%M*' -1
MR /m BARR  WER wtdER AR MER e (mg-g™)

_ pam  omEm ot
Altitude Thr Val Iso Leu Tyr Limiting amino acid

Met+Cys Phe+Tyr )
reinforcement
110 0.69 0.78 0.76 0.76 1.08 0.82 2.14 0.47
370 0.53 0.73 0.69 0.62 0.80 0.70 2.74 0.48

560 0.49 0.60 0.63 0.56 0.79 0.65 2.26 0.51
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Pt /N o RN R + B & R CS 4 68.09~87.06, 5 bk 1fE 85 11 8 B2 30T, ifif FoAth Fp 20 75 LR €S Ny
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Tab.5 Chemical scores of essential amino acids of Phyllostachys prominens shoots at different altitudes

Mh/m AR WEAR  FRER AR BER EERGOER ANERRER S

Altitude Thr Val Iso Leu Tyr Met+Cys Phe+Tyr Total score
110 27.55 26.94 2569 2825  37.39 22.83 68.09 22.83
370 21.04 25.04 2312 2313 2851 19.48 87.06 19.48
560 19.60 20.72 21.11 2072 28.43 18.25 71.82 18.25
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Tab.6 Essential amino acids index of Phyllostachys prominens shoots protein at different altitudes

45/ m W A LR KL EAEES Gy
Altitude Essential amino acids index Seore of ratio coefficients
110 31.58 49.4
370 28.04 21.6
560 25.29 37.3
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Tab.7 The contents of functional amino acids of Phyllostachys prominens

shoots at different altitudes mg* (g pro)’
o " o s 2t A s . P, I R

g/ m RN BAMR SRR HAm RV Functional
unctiona

Altitudes Arginine Glutamic acid Leucine Glycine Proline ) )
amino acids
110 2.33+0.08* 0.25+0.04 2.43+0.02¢ 0.72+0.04* 0.91+0.11* 6.64+0.17
370 1.92+£0.31* 0.19+0.08" 1.99+0.36" 0.56+0.06" 0.90+0.18* 5.56+0.94"
560 1.82+0.08" 0.18+0.03* 1.78+0.05" 0.51£0.01" 0.74+0.04" 5.03£0.10

3 4T i
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