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Abstract: [ Objective |Based on the difference of puncture force between tea seed and tea shell , the spring

needle inserted shell cleaning method of Camellia oleifera seed shell is to realize the cleaning of Camellia
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oleifera seed shell by inserting the spring needle into the tea shell.This cleaning method has small damage to tea
seeds and high cleaning rate. By studying the difference of puncture force of tea seed and tea shell under
different moisture content, we can provide theoretical basis and data support for the mechanized cleaning of
Camellia oleifera seed and shell.[ Methods | Fresh Camellia oleifera fruits of “Changlin No.4” picked after frost
fall were used as experimental materials, and Camellia oleifera fruits with different moisture content were
obtained by natural drying. The fresh fruit of Camellia oleifera was divided into five grades according to the
diameter, and three Camellia oleifera fruits of each grade were taken.The size measurement and puncture force
experiment were carried out on the tea seeds (inner side and outer side ) and tea shells (the head, abdomen and
tail of the inner and outer sides of the tea shell). A total of 9 groups were tested.[ Results ] the thickness of the
tea shell and the transverse size of the tea seed were normally distributed. The puncture force distribution of
each part of the tea shell was concentrated in 5—10 N, the puncture force distribution of the inner side of the tea
seed was concentrated in 12-20 N, and the puncture force distribution of the outer side of the tea seed was 15—
40 N; Under the condition of different moisture content, the puncture force on the outside of tea seed is greater
than that on the inside of tea seed; The average puncture force of different parts of the tea shell was negatively
correlated with the water content of Camellia oleifera fruit, and the average puncture force on the outside of the
tea shell was greater than that on the inside of the tea shell ; There is a positive correlation between the puncture
force difference between tea seed and tea shell and the water content of Camellia oleifera fruit. [ Conclusion ]
When cleaning the mixture of Camellia oleifera seed and shell, if the spring needle inserted shell cleaning
method is used, the key process parameters are: the moisture content of Camellia oleifera fruit is greater than
35% , and the spring force of the spring needle is 10 N; Using a spring needle with a compressive force of 10 N
to puncture the tea shell in production can quickly judge whether the moisture content of Camellia oleifera fruit
is greater than 45%. The research results can provide theoretical and experimental basis for the research of
spring needle shell type oil tea seed shell cleaning device , and provide theoretical basis and data support for the
whole industry mechanized processing of oil tea fruit and the high—value application of by—products.
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Tab.1 Changes in the moisture content of Camellia oleifera fruit
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Tab.2 Pearson correlation matrix for each indicator

R g & HRFAMI Bk ANKER AN ANEEE Sk IIERR
Puncture Water Tea seed Inside of Outer Outer Outer Inner Inner
position content outside tea seeds head abdomen tail head abdomen
AATAM
-0.301
Tea seed outside
ZEHF A
0.720 0.241
Inside of tea seeds
Hhk .
-0.920 0.509 —-0.460
Outer head
A . .
-0.880 0.575 -0.389 0.986
Outer abdomen
A1 2 . . .
-0.894 0.581 —-0.448 0.985 0.993
Outer tail
AP . . . .
-0.942 0.485 -0.526 0.994 0.977 0.985
Outer tail
-0.904 0.553 -0.439 0.992 0.997 0.997 0.990
Inner abdomen
—-0.908 0.582 -0.524 0.964 0.956 0.982 0.979 0.973
Inner tail

R L F IR E] P<0.01 7K,

* indicates extremely significant correlation(P<0.01).

3 &iSitie

AR ST A AR SO AN [R]85 7R AR B2k AN 72 4 A A T 20 A0 | i 4 2R 3 A
Ze R MR 1] R 22 IR 2800 A0 s 2R 50 A AL 28 0 A vh T 5~10 N, Z0kF NI 2800 g o A e vh 7
12~20 N, ZHFAMIN 230 3 73455 T 15~40 N3 il 2R S KSR 2000, Z0kF AN 2 0 3 B30T 20K )
N1, A FE AR AP 2 20 0] 7 S5l 2 2R KR B O, A R s SIS 2 230 ) R T s e AL
PR ) 5 AORF RIS R 2R S IR A KR B IE A G

XM ZRAFFE IR A WA T HLAR AT B I, 5 SR S B B e g 1E 7 0k, HOGRE T A2 800 2k
KRG IKRRT 35%, W EH A0 J108 10 No 85 00 )i, 2528 R 35 K R >45% I, 25 72 20 144
{H<10 N, B2 7e 45 w0 28 0 AR SV E R g o DR, 7 2R )7 S s vh A HL 2 I 2 2R 5 K A 0 2% PR e, T
DA FH H 406 77 29 10 N f% 8058 1 25 0 28 7 (9 57 380 pRe o 0 W 3l 23 2R 55 7K 3R IE 15 >45% , 4545 RiT I A 4598
2R IR 5 7K R >459% I r] DL 35 B4 7 208 0B 07 1 AT I 0 5 3% /K 38 <459 I, W75 2t — 20 A6
AR AR

TR RF T e — BRI RN T A, [R) It 2 3l 27 w0 s S s 18 2 2 IR N 22—, S A e
ST L7 125 AT DU T e 20 R IRy 38, W] RE S BHL %/ INBUAL , BESS AT 3R AR A 7 AR

[7] A, X045 AP 5 0 A7 A — S8 [ R 2R0RF SO0 25 ) 1 (AN B v, A Tl 3ol A D) 0T JLAF B9 2%
BT R B SCRR, A AR FE MR 52 19 £ E R o FEAN M EEA A i A v, KRR E 4
e FNESIE: ORI V RS N R S B | N ) R SO O K ORI - S A R R AN
JER R AR K B AR SR MR ROk R e RO BE (PR ) A A R . HL R
RRIKET K KRR R REIFAF L, o 27 R B LR [ 7e & 7 ), ke
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AR5 2 B R[] 25K & B A, T DLy 2% SR 0 R A B[R], B 2SR BB X 25k (A s 2R 0 AT
BERFLM 7 R A R FE K 58 AR TR R BT 250 A8 72 28l ) 22 e & TR, i s 4 2 =0
THERCR A . AR A0 s % 45 70 XI5 B R AR, AT LAZS G Tl 2% SR 1 2 B R Tl 255 SRR o1 R iy B R X
T2 AL 200 ) 22 RE PR AT I 9T, [R) IS 5 A X9 255 SR SR 478 IsF 1R 0Tyt 255 SR 45 SR 48 A 10 52 i) AR 4 1 b 2%
KA REE— DT
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