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Formula optimization and physicochemical analysis of nutritious
formula powder of bamboo shoots of Chimonobambusa quadrangularis

ZHU Xin-yan,LU Yong-guo,XIE Jun-jie" ,LI Dong-lin, HUANG Jia-cheng, LEI Qing-gui,ZHOU Jian-giao

(HEC Pharm Co.,Ltd, Dongguan 523850, China)

Abstract: The dosages among bamboo shoots of Chimonobambusa quadrangularis as the main raw material, ingredients,
auxiliary materials were optimized based on single factor and orthogonal experimental method. The physical properties, the
mineral elements contents by ICP—MS and the nutrient contents of nutritious formula powder were determined in order to
develop a nutritious formula powder of bamboo shoots product with good taste , nutrition balance and a certain health function.
The results showed that the optimal formula was determined as follows: bamboo shoots 16 g, Eucommia ulmoides staminate
flower 8 g, Jerusalem artichoke 12 g, Chinese yam 12 g,Oat flake 8 g, white granulated sugar 8 g,xylitol 8 g,and malt dextrin
8 g. The results of the physical properties indicated that as all the materials were grinded to 100 mesh number, the bulk density
was not only the minimum, the water holding capacity and swelling capacity were but also the highest.lts wetting ability and
dispersibility had no significant difference (p <0.05) when the water temperature respectively were at 80 °C and 90 °C ,s0 80 C
was the optimal water temperature of mixing effect. Comparison of nutrient content between the nutritious formula powder and
ingredients ,as well as the mineral element content between the powder and single bamboo shoots , it was showed that there must
had a good effect on balanced nutrition and supplementing mineral elements.

Key words: bamboo shoots of Chimonobambusa quadrangularis; nutritious formula powder; screening of formula;
physicochemical analysis
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Table 1 The standards of sensory evaluation
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Table 2 Factors and levels in L,;(4°) orthogonal array design
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Table 3 Factors and levels in Ly (3*) orthogonal array design
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Fig.1 Single factor experim ents of the raw material and ingredients on sensory evaluation
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Table 4 Results of L, 4”) orthogonal experiments and analysis
LT A B C D E W SRS A B C D E VoY
1 2 2 2 2 1 70.00 12 2 1 4 3 2 80.00
2 2 4 3 1 3 62.00 13 4 1 3 2 4 55.00
3 1 2 3 4 2 75.00 14 3 2 4 1 4 60.00
4 3 3 3 3 1 72.00 15 4 4 4 4 1 40.00
5 1 1 1 1 1 50.00 16 4 2 1 3 3 56.00
6 1 4 2 3 4 64.00 k, 6550 6350 65.00 57.75  58.00
7 3 1 2 4 3 69.00 k, 7450 6525 6550 66.50  70.50
8 1 3 4 2 3 73.00 k, 6725 7250 66.00 68.00  65.00
9 4 3 2 1 2 59.00 k, 5250 5850 6325 6750 @ 66.25
10 2 3 1 4 4 86.00 R 22.00 14.00 2.75 1025 12.50
11 3 4 1 2 2 68.00
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Fig.2 Single factor experiments of

auxiliary materials on sensory evaluation
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Table 5 Results of Lg(34 ) orthogonal array design

experiments and analysis for sensory evaluation

LEs  FHEEE GOARRIEE HIAZRIR W
1 3 3 1 67
2 1 2 3 90
3 3 1 3 75
4 1 3 2 88
5 2 3 3 80
6 3 2 2 71
7 2 2 1 80
8 2 1 2 83
9 1 1 1 72
k, 83.33 76.67 73.00
k, 81.00 82.33 82.67
ks 73.00 78.33 81.67
R 10.33 5.67 9.67

2.5 FAMEEFEFHOWIEBEFHE

2.5.1  (EARIE HECR BC 7B B e B B FRK T
JPEREET T B E 2R 6 T, O AT A R I
TR RMERR B B K ) KPR R 1 7E p <0.05
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AR 5 L BORN M FRU 3 R R L G FR o K I A
VLG 25 BB 3G T S, U IR AR AR /N, FR T
FRBA, /K BE A8 5% . 76 HEU/N T 100 H, HiFk
TR A B 2 % 185 R T 1G5 X FITIIT 5 45 168
BABRT 150 pm AYAT S50 12 27 4oy R, HAoK J7 .
T2 3 T 2 A28 F) o/ D T 385 R A — %%, 100 H 3¢
SRR 1.0667 g/ g; PHIFSE, I7 71 55 5% i 19 435 7K
T3 AN SR AR Y S B B S~T A% B
W 5 A7 0053 A A0 T 7 ks 1 A B AR L ) o S A
FHo K S, A R T By LA Rl 5 35 K M 4, e D]
L IR, T T 7 B e 5 35 9k T s, 0 BRI U 14 B
g

252 FEAIRVIRE TR W78 B4 4 R R0 i M i )
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Table 6 Determination results of physical properties of nutrient formula powder

HEk HERIHE (g/em’) ik (g/g) R (mL/g) FrmJ1(g/s)
50 0.4400 +0.0141" 0.8600 +0.0712" 0.2000 +0.0000" 0.8667 +0.0249"
60 0.5000 +0.0000" 0.8933 +0.03400" 0.2667 +0.0943" 0.8600 +0.0327"
80 0.4667 +0.0236™ 0.9133 +0.0094" 0.4000 = 0.0000" 0.9200 +0.0327"
100 0.3733 +0.0094° 1.2267 £0.0411" 0.9333 +0.0943" 1.0667 +0.0499"

T A FRERR 225 B3 (p <0.05) , R Tl
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Table 7 Comparison of nutrient composition content between nutritious formula powder of
bamboo shoots of Chimonobambusa quadrangularis and ingredients
A HEHE(%) Wi (% ) (% ) ZH (% ) B (%) JREE LT 4E(% )
A BE SR K 12.45 +0.03 1.64 £0.03 77.00 £0.08 20.21 £0.19 1.32 +0.04 11.00 £0.07
KA 30.88 +1.47 2.13 £0.07 18.29 +0.29 3.25£0.17 3.27 £0.21 11.87 £0.51
124 13.62 +1.32 0.63 £0.06 74.64 £1.33 1.49 £0.36 0.07 £0.01 3.13 +0.08
e 212 £0.17 1.11 £0.09 17.85 £0.93 17.06 +1.03 1.49 £0.32 1.06 +0.14
e 12.62 +£0.53 7.11 £0.72 0.81 £0.04 342 +0.15 2.98 +0.07 10.56 +1.12
R TTITHEIRETT BRI IR
Table 8 Comparison of mineral element content between nutrient formula
powder and bamboo shoots of Chimonobambusa quadrangularis
H Ca(mg/g)  Fe(mg/'g)  Mn(mg/g)  Zn(mg/g) K(mg/g) Cu(mg/g)  Na(mg/g)

FHATEEFREC A 0992 £0.017  0.065 £0.004 0.035 +0.000 0.020 +0.001 18.526 £0.104 0.006 £0.000 0.116 +0.005

pRUERR

0.806 £0.013  0.051 £0.005 0.024 +0.001

0.017 £0.000 35.036 £0.191 0.005 £0.000 0.456 +0.002

PR RN A0 32 T IG5 BRI 2R VR IR T K 437 78 Uk
Y 8GR, 7E p <0.05 0,80 F190 °C 22 7 A ik
=2 AR 22 AU, T L 80 °C g K 3k B 445 47 1 v
VRS o 5T 19t 2K AR T8 b 3 M 1) S T R P
RF) T oK 53 04935 38 FNHC 785 oo vasfi ™ o

60

60 0 90

70 8
WLEE(C)
P03 FEAA )i C 5B A o A o e
Fig.3 Wetting ability and dispersibility of
nutrient formula powder under different temperature
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