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Effect of Ultrafine Grinding on Physical
and Chemical Properties of Bamboo Shell Powder
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for Modern Grain Circulation and Safety, College of Food Science and Engineering,
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Abstract : The effect of ultrafine grinding on the structure and properties of bamboo shoot shell powder was studied in the work.
The basic composition, physical properties and adsorption capacity for nitrite, glucose and cholesterol of bamboo shoot powders
were determined after ultrafine grinding treatment. Results showed that ultrafine grinding had no significantly influences on the
basic composition of powderwith a decrease of particle size of the powder (from 383.90 to 12.69 pum).The brightness of the
bamboo shell powder was significantly increased (p <0.05) ,redness and yellowness were reduced significantly (p <0.05).Water
holding capacity and oil absorption capacity of the powder did not change significantly ,and water swelling capacity significantly
reduced from 7.48 to 5.50 mL/g(p <0.05).The nitrite adsorption capacity and cholesterol adsorption capacity of bamboo shoot
shell powder increased significantly(p <0.05).The NO, adsorption capacity of the ultrafine powder was 558.26 pg/g at pH2.0,
which was increased by 24.6% .The cholesterol adsorption capacity of the powder was 346.19 pg/g,and increased by 9.1% at
pH7.0.Fourier infrared spectroscopy showed that ultrafine grinding had no significant effect on the main groups such as hydroxyl
groups , sugar methylene ,and benzene rings of aromatic compounds in lignin. Honeycomb-like structure and smaller particle size
was observed by scanning electron microscopy.Therefore , ultrafine grinding could be better maintain the composition of bamboo
shoot shell powder and improve its physical and chemical properties.
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Table 1  The composition of powder and ultrafine powder from bamboo shell(g/100 g)
Koy Wy Eq=li JREE T4
ETd) 7.67 +0.08" 8.79 +0.27* 12.25 +0.16" 58.98 +1.07"
M ) 7.42 +0.04" 8.81 +0.34* 12.19 £0.21* 59.34 +0.44°
1« Rl — 5 A R B R I B () e g 22 7 (p > 0.05) ¢
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NIAC(p,g/g):( 3 ‘X;)X s £(5) g/ g, =l @"iiﬁifsﬁbﬁﬁﬁm% BE
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V, J& NaNO, R 1A (mL) .
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1.2.52 M EXTAT H S OGS A 2 e =
% Wang 28" () 75, B B ik 80 H i (477 S5 52 3
FB BT , 8 & T8l 7 SUEDRS A T IR 3 &
I, BT REASERRAL BEARIBT 4 10 nm, SR 5 B T4
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Fig.1 Effect of ultrafine grinding on particle
size distribution of bamboo shell powder
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Table 2 Effect of ultrafine grinding on the color of bamboo shell
L a* b* AE
ETd) 71.70 £0.30" 2.87 +0.12° 20.48 £0.14" 74.62 +0.26"
PSSR 80.47 +£0.14" 1.80 £0.02" 14.79 +0.12" 81.84 £0.12°

T < [A]— S A9 AS ) B 27 2 R Rl P22 5 (p <0.05) ¢

BEFIH L BE 1Y o {EFT b7 (B3 BT W 35 R B
(p <0.05) o ph st AT UL, B FHOK 7S BE S 28 A5 AT S e by
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YR
2.4 BRMEN M ET R AR S R
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BRI IREKE I PE RIRIPE . ARSI e T
PO EXT AT S Se by EaRME BT iy 82 . | 3 3 AT AT,
RO W J 7T 55 58 193 B0 455 K ME R Tl MR B I 3
AEAE(p >0.05) i IKAE B PR (p <0.05) o ASSCIA
SR AU EE 452 03 A0 BY Y1) 00 U AT S SR AR I A B A
AL A MR E BT K. RO RS, — T T,
IO R 3 L 22 B 43 T BB S A 2 BT 2, R AIR T 2T 4
BYPRIK BE FT 5 53— T T, MUK AR 18 /)N DU A B 2R 42
BRER , BEAS T 7K S5 I 3E A, A7 0y i WK I K B
FEAR o A 40, IFURHAG R P 8 I VE R i PR i 5
Fooas R o o . R W RS A Y. 5
Kethireddipalli %:H] WFFE 45 AL, TN R K A0 8% &1
YERF AT B 23 X = AF AR 77 AR SR S 53X A RSN
AAL R FURL R Y8 /), 38 -5 2T 4 14 65 4 U A oK
W an 5 I RIF 9 S BIRE MOk A e 0% 42 w8 3 SR 4ok 1Y)
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/N, SR Bl AR A s G 22 oK . T
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Table 3  Effect of ultrafine grinding on physicochemical
properties of bamboo shell powder

ok 13 e ik

(¢/g) (ml/g) (¢/g)
ey 3.89 £0.18° 7.48 £020°  2.47 +0.19°
VIS Bies 3.4 £0.10°  550+0.53" 2,18 +0.19°

HR—F AR R R R H A B EEER (p <
0.05) ; [RI—FN AR FH: R m A B R A B E 2R
(p>0.05),

B UL BN TR 7 0 SRR R SRR O 4
R, AT S SEAE S TR P R MOk e Ak B G
B T AT S5 B 3 K P IR P A e . G
K (3.4 g/g) @ T HABAN T @174, G0 31 i 48
OBy (211 g/g) ™, v Bk M 2 T B ) B S 1
¥y (3.22 mL/g) ™ R il ME O TS R R B MR
(0.98 g/) " FITE B BB OB (1.7 g/g) ™ 0 e wr
UL AT S5 RBIMOR IR A BL g 1 W K M | K 1 T i
P, HA % 0 R R M

2.5 EBRUMEEITT S5 0 IR BT BE 71 B9 S i
2.5.1 ARBTG5 M B SV A R AR S I A A

PR FR LA W TR AR A E R 23 Fe Ak BUm It
N- VA 3 &9, A7 S 5E v i TG 6 27 4 Bl T e o
NO, , ATk 2 B AE FIAE R o 1 S5 E 8y BAT W
NO, FIFEM, JHAL R ISGE R =22 & A7 B 1 X4 v, 78
pH2.0 (KL4LL I BRI ) Al pH7.0 (KLU IE BRI ) 1), A7
SR NO, 1954350l 2y 447.98 1 424.14 pg/g;
B PEAR B S, % NO, A I Bt & 43~ 51 ik 5] 558.26
FN 547.97 pg/g, W B GE T 43 W 4R = T 24.6% F
29.2% , [KI A TRy T A 38 3R T T AT SF S K X NO;
AW T3 (p <0.05) o JLHAE B BRECHL M 454,
FRHBE 155 o 164595 Du 25 HIF 57 08 Ok 1 75 BR 2K
AP EE IR — 3, BEEE4EXT NO, Ay B G54
BRI FRF Rk 2 0 BFE 2 L ERMORS B, AT S S AR
AU/, LE R A I, X NO, W RE i3 . 414
SIS HT I AN, AT SRS & A L 4R OFUR TR 19
iR | 33 6 5L P I ffE NO, (Y BE 13, IR AR AT 48755
B NO, BB 3G, 5256 B i W s, pH2.0 B
PrEasc i %t NO, W B fig J 844, T B X o pH7.0
Ik 382 R 7 5 48 0 T R £ 2T 4 3 T 1 10 e 8
[l A, fo7 18] HE R o 38 G, B 2 S 30T 55 52 K W B
NO, fEJI R,
252 EBMIETEATSE SR RO R FE BRI R EE 1 g
4 WI HE AORY TR B v T AT S5 T R I R IR [ 1 g
JIo B NEEAATFFFEE A, v LA B2 REAINE 5
78 H [T P 7K 5P, DA T 50 0 Jik o . pH2.0 (A58 410
B BT ) B A S5 58 Ay 1 REAIEL [ i 291,62 pe/g
FF2 324.81 pg/g, WIHTRE 1427 T 11.4% ; pH7.0 (5%
U8 PA5E ) Bk ek IE [ 5 iy 1 B2 ph 317.34 g/ 38
InE] 346.19 pg/g, WK RE I H2 R 9.1% o B OB i
J& W SRR RLAR N, 5] BE AR, LR G T3
hn A R TFAY S5k S RE E Rz ™ . pH7.0 B4 45
SE W B AR [E e, A T REE A 4R e iE N
W o B 22 f4g I T R, sk 2 17 T ST I T s ) WA WA
2.6 BHMEIMTHFEMERNI D

TEP K 400~4000 cm ™' 2 [E] 17T 245585 I £1 40 't

WEULE 2. HHIE 2 ml s, 22 G 3300~3400 em ' 4k,
AT S5 Ay 55 T 55 e dy 24 L B 5 2 1 T WAL 0, 3K
J& O—H [Rifiig, o [ Terge Rl b %™ H
ABAMAT S FEH B W R i 5 7 1040 em ™ ZE AT S
AIE £ 4 22 17 455 41F W% lig e ™, 2923.02 Fi1 2926.47 cm ™'
AR I IR TR SIS PR 35 | C-H il 4Rz, 1510
~1520 em ™' Ab ISR A TR R IF AL G P AR IR
SR 25 s e, 2 B AR S R IR E AR R Y
FE 2 S 0] B, A8 OB BO 210 20 3% Hh 55 21 4k 25 fn
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Table 4  Effect of ultrafine grinding on nitrite ions adsorption and cholesterol capacity of bamboo shell powder( ug/g)

pH7.0

WA FRAR 5 1 L[]

pH2.0
IV AH R AR 251 JIFL i
ey 44798 +0.44" 291.62 £1.12"
Ui e ) 558.26 +1.37" 324.81 +0.89"

317.34 +1.63"
346.19 +1.17°

424.14 £2.50"
547.97 £3.15"

TE < 7] — 3 AN [] "7 RE R 1 2L 5l o) A7 e 54 22 57 (p < 0.05) o

A

N D55 X1.0k 100 um

N D55 X1.0k 100 pm

N D65 X1.0k 100 pum

TN D65 X1.0k 100 um

B3 Araasch A OR IO 414 1 s 14
Fig.3 SEM images of bamboo shell and ultrafine powder
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Fig2 FTIR images of bamboo shell and ultrafine powder
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