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1.MO DAU

Trong qud trinh 1am héo che dé san xuat che den, dudi tic dung ciia nhiét va d6 4m twong
dbi ctia khong khi da lam giam di mot lwong nudc nhit dinh trong dot che [1, 4, 5]. Do bi mat
nude nén ciu tric té bao cua 14 che bi thay ddi sau sic dan t6i thé tich khdi che va dién tich 14
che nho lai, dac biét 1a 1a mém déo va dai hon tao diéu kién thuén lgi cho qud trinh v0 sau nay.
Bai bdo dé cap két qua nghién ctru sy thay d6i mot sb tinh chét vat If ctia 14 che trong qud trinh
lam héo nhu sy thay di thé tich khdi che va dién tich 14 che dé thiét lap che dd cong nghé héo
che hop 1i voi ting loai nguyén liéu cing nhu gidp cic nha cong nghé diéu tiét qua trinh héo che
dugc nhip nhang phuc vu cho san xudt. Xdc dinh sy bién d6i do chiu kéo, do gian dai, do chiu xé
clia 14 che dé 1am co so thiét 1ap ché do cong nghé cho qua trinh vd che tiép theo tmg vdi timg
loai nguyén liéu che non va che gia khiac nhau dugc thuan loi nhim tao ra duwoc san pham che
den c6 chét luong tét nhét vé ngoai hinh ciing nhu ndi chat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Dot che giéng Trung Du 1 biip 3 14 thu hoach & huyénThanh Ba, tinh Phd Tho, ¢ chat
luwong tuong duong nguyén liéu loai B theo TCVN 2843-79 [2].

Ming héo che kiéu An P9 do Viét Nam san xuit c6 kich thudc D x R x C = 11.000 x
11.800 x 980 mm [1].
2.2. Phwong phap nghién ciu

Dién tich 14 che: Po dién tich 14 1, 14 2, 14 3 bang céch v& 14 che vao gidy, cit rdi can gidy,
tinh ra dién tich 14 che (dmz).

Thé tich khi che:
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- Xéc dinh thé tich x6p bang phuong phép do truc tiép khdi che & cdc do day khic nhau,
sau d6 can khoi che (kg/m’).

- Xdc dinh thé tich ddc bang phuong phdp do gidn tiép qua ong dong chira nude. Theo do,
ding dng dong c6 dung tich 1000 ml, d6 nude den mot thé tich nhat dinh Vg, sau d6 cén
100 gam che tuoi nhing vao dng dong, nudc trong 6ng dong ¢ thé tich V., hiéu s V, — V4
chinh la thé tich cta khéi ché (cm’).

Do chiu kéo va do gidn dai cua cudng va la duoc xac dinh trén thiét bi do van nang
(Universal Testing machine) thudc hang Hounsfield cua Anh (kgf) va (%)

Xéc dinh d6 chiu xé (do dai) cua cudng va 14 trén thiét bi ELMENDOREF 505 cua buc
(mN).

3. KET QUA VA THAO LUAN
3.1. Sy bién ddi di¢n tich ciia 14 ché trong qua trinh lam héo

Trong qud trinh nghién ctru, ching t6i 1ay 10 dot che twoi 1 biip 3 14, x4c dinh dién tich 14
1, 14 2, 14 3; thi nghiém duogc 13p lai 3 1an dé iy sb liéu trung binh. Sau d6 thyc hién lam héo
nhitng dot ché nay trén mang ciing véi 16 che héo binh thuong c6 d6 day 25 cm, nhiét do khong
khi héo 34,5°C, thoi gian héo 378 phiit, dao rii 3 lan [1]. Két thic qué trinh héo, 14 che va cudng
che mém déo, chiing t6i lai tinh dién tich theo phuong phéap nhu trén, két qua dwoc thé hién &
bang 1.

Béng 1. Sw bién dbi khéi lwong dot ché va dién tich la ché trong qua trinh lam héo

L4 1 L42 L4 3
Trang théi 14 che Khoi Khoi Khoi i) tich
luong | Dign tich | 1vong | Dign tich | luong 2
m
(8) (dm?) (8) (dm?) € (dm)
Nguyén licu 0,240 040 | 0,565 | 0,94 0,730 | 1722
Két thic héo 0,080 0,13 | 0310 | 0,52 0,521 | 0,87
Ti 1¢ gidm dién tich cua 4
che héo s0 véi che twoi (%) 67,5 451 28,6

Qua s6 liéu bang 1 ta thiy két thiic qué trinh héo, dién tich 14 che giam di ddng ké, 14 cang
non thi dién tich cang giam nhiéu, cy thé 14 1 dién tich giam di so v6i nguyén liéu ban dau 1a
67,5%; tuong ty nhu vay 1d 2 giam 45,1% va la 3 giam 28,6% . Sy giam dién tich lién quan dén
téc do thodt am, 14 cang non thi tdc do thoat 4m cang manh béi vi 4m thodt ra & 14 che 1a qua cac
khi khong & phia dudéi mat 1a va mang mong cua 1a che, 1a cang non thi mang mong cang yéu va
nudc cang dé thodt ra. Do vay trong qué trinh héo che, ddi véi nguyén lidu non ching ta phai c6
ché d6 cong nghé rat hop 1i vé& nhiét d6 va thoi gian, khong duge phép héo che non ¢ nhiét do
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cao lam 14 non thodt am manh din dén kho tdp trudc, trong khi cuéng van con tuoi, giy anh
hudng xau tdi chat lugng san pham.

3.2. Su bién ddi thé tich ciia khoi cheé trong qua trinh lam héo
Cung véi sy giam dién tich ctia 14 che trong qua trinh 1am héo, thé tich dic va thé tich xdp
cua khoi che ciing bi giam di do su co ngét t€ bao cia dot che, két qua xac dinh dugc thé hién &

bang 2.

Béng 2. Su bién dbi thé tich cua khéi ché trong qua trinh 1am héo

: Xdc dinh thé tich dic | Xéc dinh thé tich xop
e s Do 4m — ) — q
Trang thdi khoi che (%) | Khoilugng | Thétich | Khdilugng | Thé tich
(2) (cm’) (kg) (m’)
Nguyén li¢u 78 100 127,3 56,6 0,5
Két thic héo 64 61 90,0 34,5 0,25
Ti 1& giam thé tich ctia che
héo so véi ch tuoi (%) 29,3 50,0

Qua sb liu bang 2 ta thiy, két thiic qua trinh héo che, thé tich dac cua kh01 che giam to1
29,3% so voi ban dau. Sy giam thé tich ciia khéi che 1a do qud trinh mét nudc, té bao bi co ng6t
lai. Néu xét vé thé tich x6p thi sy giam dén 50% so v0i ban dau, boi vi khong nhiing té bao mat
nu?gc co ng6t lai ma con do cdc 14 che, cudong che mém déo d& udn 1am khdi che tu nén xep
xuong.

Su giam dién tich cua 14 che ciing nhu giam thé tich cta khdi che cho thy sau khi héo, do
x6p cuia khéi che giam di nhiéu, didu d6 s& lam giam rat nhiéu kha nang thodt nhiét tich ty trong
khdi 14 che do qua trinh hd hip. Vi vay ta can chi y cic bién phép thodt nhiét cho khdi 14 che,
néu sau khi héo xong khong ché bién kip, sy ting nhiét d6 s& gay anh hudng xau cho chat luong
che san pham.

3.3. Sw bién d6i vé d chiu kéo va dd gian dai ciia Ia che trong qua trinh lam héo

Do mat nudc trong qud trinh héo, 14 ché mat luc trrong ban dau, té bao co ngdt, thé tich va
dién tich 14 che giam di 1am cho cau tric ctia 14 va cudng thay doi, tir d6 1am thay d6i kha ning
chiu kéo (Tensile Strength) va do gidn dai (Extension) cua 14 che [3]. Két qua sy bién ddi do
chiu kéo va d¢ dai ctia 14 che trong qua trinh 1am héo dugc thé hién & bang 3.

Qua bang 3 ta thay, hau hét cdc 14 che (14 1, 2, 3) khi két thic qua trinh héo thi d6 gidn dai
clia 14 che déu ting, cu thé 14 1, 2 va 3 clia nguyén liéu c6 do gidn twong ung 12 23,64; 26,56 va
31,29% da tang 1én sau khi Kkét thiic qué trinh héo tuong Gng la 35,76; 37,50 va 35,74%. Tuy
nhién khi d6 am che héo tiép tuc giam, tirc 1a che héo qua muc thi do gian dai lai giam di va
tuong ng la 33,59; 34,72 va 34,12%. Diéu nay anh hudng truc tlep dén qud trinh xoan dap cua
14 che khi vo, tir d6 anh hudng rat 16n dén ngoai hinh va noi chat cua san pham sau nay. Vé do
chiu kéo (luc kéo dut) lai giam dan trong qué trinh héo, do mat nude, té bao co ng6t din dén ciu
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tric ciia 14 che thay doi, cu thé 14 1, 2 va 3 clia nguyén liéu twong (mg 1a 0,300; 0,638 va 0,718
kef, khi héo gidm xudng tuong tng la 0,302; 0,346 va 0,526 kgf.

Béng 3. Sy bién dbi d6 chiu kéo va d6 gidn dai cta la ché trong qué trinh héo

Do chiu kéo va d gidn dai cua 1a che
) Ti 1¢ tang sau khi
N Nguyén li¢u Két thic héo Héo qua murc héo so v6i nguyén
Thanh . A
A liéu ban dau
phan
Luc bo Luc bo Luc bo Luc bo
(kgf) | giandai | (kgf) | giandai | (kgf) | gian dai (%) gian dai
(%) (%) (%) (%)
Lal 0,300 23,64 0,302 35,76 0,283 33,59 00,7 51,3
La2 0,638 26,56 0,346 37,20 0,472 34,72 -45,7 40,1
La3 0,718 31,29 0,526 35,74 0,605 34,12 -26,7 14,2
Cudng | 0,483 18,13 0,409 15,73 0,495 15,05 -15,3 -13,2

Dbi v6i cudng che, d6 chiu kéo va do gian dai giam dan tir dau dén khi két thic qué trinh
héo, cu thé & nguyén liéu lyc chiu kéo va d6 dan dai twong tmg 1a 0,483 kgf va 18,13%; con sau
khi héo dat tri s twong tng 12 0,409 kgf va 15,73%. Do vay khi vo che néu kéo dai thoi gian thi
cudng che dé nat, 16t vé gdy anh huong xau cho ngoai hinh che san pham.

Khi so sanh vé do gidn dai giira cdc 14 voi nhau, sau qué trinh héo 14 1 ¢4 ti 18 gidn so véi
nguyén liéu ban dau la 16n nhit dat 51,3%; sau dén 14 2 dat 40,1% va 14 3 dat 14,2%. Diéu nay
cho thay ddi voi che non, khi vd che cin ¢6 s6 1an vo va téng thoi gian vo dai hon che gia dé cho
canh che xoan chat, thu h01 dugc nhiéu mat hang che cap cao; con che gia do d6 gidn cua 14 che
nho, nén sb 1an vo va tong thoi gian vo phai ngan hon che non, tranh hién tuong ld che bi nat
vun, anh hudng tiéu cyc t6i ngoai hinh va ndi chit ciia san phdm sau nay.

3.4. Sw bieén doi veé do chiu xé cua la che

Do chiu xé la dai lugng biéu thi d6 dai cua 14 che. Trong qué trinh 1am héo, do mat nudc
lam cho d6 dai cta n6 cling thay doi, két qua dugc thé hién & bang 4.

Béng 4. Sy bién dbi d6 chiu xé cla la ché trong qua trinh héo

Trang thai 14 che Ti 16 tin
. — — Tilé gigmdo | .. ° . 2N
Thanh Nguyén li¢u Che héo 2 . do chiu xé
han 14 A A P A A P am s0 v6i ban so ban dau
p bo am Luc xé bo am Luc xé dau (%)
(%) (mN) (%) (mN) (%)
Lal 75,8 75,73 54,8 104,77 27,7 38,35
La2 75,2 111,05 56,9 124,39 243 12,01
La3 74,6 144,00 60,7 154,21 18,6 7,09
Cudng 85,4 169,91 71,8 183,25 15,9 7,80
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Qua ) liéu bang 4 ta théy, khi ¢ cing mot trang thai thi d§ chiu x€ cua 14 che theo thu tu
tang 1én tir 14 1 dén 14 2, 14 3 va cudng. Khi qué trinh héo két thiic, d6 chiu xé cua timg 14 déu
tang 1én so véi 14 che nguyén liéu. Tuy nhién, vé mic do ting do chiu xé & céc 14 khic nhau,
murc ting d6 chiu xé lién quan dén ti 16 mat nudc cua 14 che, ti 16 mat nuwéc cang nhiéu thi ti 16
tang do chiu xé cang cao, cu thé: két thic qué trinh héo, 14 1, 2, 3 va cudng c6 ti 1& mat nude so
véi ban dau tuong Ung 1a 27,7; 24,3; 18,6 va 15,9 %; thi ti 1€ do chiu xé ting 1&€n tuong ing 1a
38,35; 12,01; 7,09 va 7,80 %.

Qua s6 liéu vé do chiu xé cling nhu ti 1¢ gian dai ¢ bang 3 cho ching ta thdy che cang gia,
khi vo thoi gian phai ngén hon che non dé tranh hién twong 16t xo va vyn nét, tr d6 anh hudng
rat 16n dé tong thu hdi cdc mat hang che thanh pham ciing nhu co cdu ti 1é cdc mat hang cdp cao
bi giam.

4. KET LUAN

Viéc xéc dinh dugc bién ddi mot s6 tinh chit vat If cia 14 che trong qué trinh 1am héo ¢6 ¥
nghia quan trong, né da gitp céc nha cong nghé diéu tiét qua trinh héo hop 1i khi san xuat ché
bién che den cing nhu dinh ra dugc quy trinh cong ngh¢ vo che that hop 1i dbi v6i che non, che
gia cho phit hop dé thu dugc san pham c6 chét luong cao nhét, cy thé:

_ - La che cang non thi sau khi héo, ti 1¢ giam dién tich so voi che tuoi nguyén liéu cang
nhiéu: La 1 giam di so voi ban dau 67,5%, 14 2 giam 45,1% va 14 3 giam 28,6%.

- Thé tich dic ctia khdi che giam di so voi ban ddu 29,3%, thé tich x6p giam 50%.

- Do gidn cta 14 1, 2, 3 va cudng ting 1én so v6i nguyén liu ban dau twong tng 1a 51,3;
40,1; 14,2 va -13,2%.

- Do chiu xé cua 14 1, 2, 3 va cudng ting 1én so v6i nguyén liéu ban dau twong tng la
38,35; 12,01; 7,09 va 7,80%.
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SUMMARY

THE CHANGE OF SOME PHYSICAL PROPERTIES
OF TEA LEAVES DURING THE WITHERING PROCESS

Determining the change of some physical properties of tea leaves during the withering
process helps technologists and managers establish technological mechanism of properly wilting
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and crumpling tea leaves for the process of black tea production. Midland tea with one bud and
three leaves, which is equivalent to material type B according to Vietnamese standards TCVN
2843-79, it was harvested in district Thanh Ba, province Phu Tho. Then it was withered in the
conditions as follows tea layer thickness is 25 cm, wilting air temperature is 34,5°C, wilting time
is 378 minutes. This process is to determine the transformation of tea block’s area and volume,
and to identify tea leaves’ tension, elongation and tearing resistance. The results show that the
more young tea leaves are, the more tea leaves’ area decrease, namely: Leaf 1’s area decreases
by 67.5% compared with starting material, leaf 2’s area decreases by 45.1% and leaf 3 decreases
by 28, 6%. Elongation of leaf 1, 2, 3 stem increases compared with the starting materials is
51.3%, 40.1%, 14.2% - 13.2%. Tearing resistance of leaf 1, 2, 3 also increased compared with
starting materials, which is 38.35%, 12.01%, 7.09%, 7.80%. The solid volume of tea block
decreases by 29.3% compared with the origin and the porous volume decreases by 50%.
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