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Experimental Study on Puncture Mechanical Properties of Fresh Camellia Oleifera Fruit’
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Ahstract: In order o solve the problem that the seed and shell of Camellia oleilolia [ruits are nol easy lo separate, the leasi-
bility of separating Camellia oleifolia seeds and shells by inserting a spring compression needle inta the shell is explored, the
puncture mechanical properties of Camellia oleifolia seeds and shells are explored under different puncture depths and laca-
tions, and the influence of spring compression needle under different elastic forces on the separation effect of Camellia oleifalia
seeds and shells is investigated. In the experiment of puncture mechanical properties, the fresh Camellia aleifolia fruits with wa-
ter content between 55% and 65% were selecled as research objects, and the elfects of different puncture depth {1 mm, 1.5 mm
and 2 mm) and different puncture locations (head, loin, and tail on the inner and outer sides of the shell; the inner and outer
sides of the seed) on the puncture force and separation effect of Camellia oleifolia seeds and shells were studied by using a
texture analyzer equipped with a single spring puncture needle. The self~made spring compression needle was used to conduct
experiments on the seeds and shells of Camellia oleiformis fresh fruits, and the influence of spring compression neelde with
different spring compression forces (8 N, 10 N, 12 N) on the separation effect of Camellia oleiformis seeds and shells was
studied. The experimental results of puncture mechanical properties showed that the puncture force required by Camellia
camellia fresh fruits shells was less than that of seeds, and they were easier to be punctured by spring compression needle. For
shells, the head on the inner side of shells require the most puncture force, and for seeds, the inner side of seeds require the
least puncture force. The mean value of the maximum puncture force required by shells is less than the mean value of the
minimum puncture force required by seeds. The best effect was achieved when the puncture depth was 2 mm. The experiment
results showed that the extraction rate of tea shell and tea seed was 98% and 2% when the spring compression needle with 2/3
compression stroke and the spring compression force of 10 N was used to extract fresh camellia fruits. The method of separat-
ing Camellia camellia seeds and shells with spring compression needle is feasible. The ahove research results will provide
EAWE W EARAFEL% R (32060362); Rk € a7yt technical reference for the selection of spring compression

¥| F % 25 (2018YFD1000603-3) ; ix. & 4 % 4 5 % # needle elasticity in the spring needle puncture type camellia

¥ 4 B (20192RBF60049 ) shells and seeds separation device.
HEHMEA F I AN997T—), B B hBEA MEFLE FEH Keywords: Camellia camellia seeds; Camellia camellia
o Rk LA, shells; Puncture characteristics; Compression needle; Sepa-

WMEEE KFR(1964—), % ,ic H@MA T ¥H 4 S, ration effect
BEF@abhdades o



2021 78F

Farum of South China WHiEE

0 58

{1 2% (Camellia oleifera )2 ¥ [H $5 4 B AR Bl 4,
J& 1L 25 F} (Theaceae ) L1 28 & (Camellia L. ) ¥ & /b FF Al
AW, st RFr SRS, A 1 PR L T AL
Fh®, T AWM, 5RFRA AR THma R,
ik R W ERN Mg kA8, s r=m T
B MERESRESER-TMOLATLHTY, BT
BEREMETS RTINS REAL, SRR
Jr a2k ) A P IR A T A 3 AT, DT R ZR Dl Ay
R R W E O AT Rk PR LI ik R
TR, Pk R TR T (RO (6] 2 B R {H
FERETRFFOEERET, AEABHESE;F
brip g b B € AT |3 S el A R
AR W RREAY, 0BG EGE R R B M
SIS LA A, DL B MR T SR A A Y {E
FEBAACE R AR R, TR eEE L SKH
i, AsammRFtsLE, HichBERAH
B MiERAARN BREBEAMRTERETIHSE,
HEEE, kE28h AFRTERK PEFER T ERE
i, RS R R 2R L LR R R AT
o, RO ER A BAL A, 0 36 B A PR SR n R B R, &
1ok A 3 A4k B b B B 451 P 24T R ISR
B R, 3F th S Eh ek 4r w8 h % =X, 3 kA 4
B, % 3R T E AR R T R ARG S R R SRR xR
BEfTRE BT B — R e, (B SR T
thFr AR, HAGH 5 7 5 U L, DT B 0p 37 i
PR, AT IT SR 0 AT e T R A B Y R A
RREF, NEE RSN mNSHR R R,
Tt A 2 7 B S 00 oy 2ot R 0 ok I B Y TR g
SR SR AL R, 0145 4% 50 0 1 4 - Sl e K 2 ¥
TR ETTE AR S ETERRFREE A
[l ZE MR 5 T S 2 e, BLBOR ) 38 h F aYas
HEEH AN FEF S ETE RN,

.ﬁ 1 ¥R
Fig.1 camellia oleifera fruit
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Fig.d Self-made compression needle
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Fig.4 Seed shell interlude rates at different puncture
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Fig.5 Different parts of the shell are distributed
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Fig.6 Average puncture force of shell at different
puncture locations
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Fig.7 Schematic diagram of the inside and outside of

seeds
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Fig.8 The average value of puncture force inside and
outside of seeds with different moisture content
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Fig.9 Mean value of minimum difference of puncture under
different water content of seed shell
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Fig.10 Fixed effect under different spring force
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