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TAP CHI KHOA HOC DAI HOC CUU LONG i

KY THUAT - CONG NGHE

LUA CHON CONG NGHE SAY PHU HOP VOI PIEU KIEN KINH TE
- KY THUAT TRONG CHE BIEN SAN PHAM KHO TRAI CAY

LE PUC TRUNG'*, PANG THI NGOC LAN!, TRAN NGOC PIEP!
NGUYEN TAN DUNG?
Tom tit
rong nhitng nam gan day, trucng Pai hoc Cieu Long va trirong Dai hoc
St pham Ky thuat Tp. HCM da thuc hién nhiéu dé tai nghién cuu va
chuyén giao cong nghé, thiét bi say cac nguyén liéu rau, cu, qua (trdi
cay). Twr cac ket qua nghién curu thu dwoc, bai viét nay nham phan tich nhitng
wu diém va han ché cua tirng phwong phdp say khac nhau, bao gom céng nghé
say nhiét, say lanh, say chan khong va say thang hoa ap dung cho trai cay.
Trén co so phan tich hiéu qua kinh té—ky thudt cia cac phwong phdp say cho
nhitng doi twong noi trén, cdc tac gia da rut ra mot so két luan va khuyén nghi
hitu ich dé cdac nha dau tw va nguoi san xuat co thé lwa chon phwong phdp
va thiét bi say phit hop voi san pham va diéu kién co so ha tang dia phiong.

Tir khéa: trdi cdy, rau cii, phén tich, wu nhwoc diém, phwong phdp séy, phit hop.
Abstract

In recent years, the University of Cuu-Long (UCL) and HCM City University

of Technology and Education (HCMUTE) have been carring out a number of

scientific researchs and technological transfer of drying fruits and vegetables

in practice. From results of the studies, the authors attempt to analyse the

pros and cons of different drying methods for the materials, including normal

convection heat drying, cold drying, vacuum drying and freeze drying. Basing on

the techno-econnomic analysis of efficiency, some conclusions and suggestions

have been drawn out, hoping that it may be beneficial for investors to have

a good choice of drying method and equipment suitable for their production

and the local conditions.

Keywords: fruit & vegetable, analysis, pros & cons, suitable, drying methods.
I. TONG QUAN VE CONG NGHE Theo quy ludt ty nhién, nong san thuc
SAY AP DUNG CHO SAY TRAI CAY pham noi chung va trai cdy noi riéng sau khi
) thu hoach ¢ diéu kién méi trudng tu nhién
1.1. Ky thuét say thue pham theo thoi gian nhanh chéng bi bién chat dan
Tt Bt B Gk Longs t6i thbi rita do tac dung ctia vi sinh vat va céc
> Truomg Pai hoe Sw pham K7 thudt Tp. HCM; phan g sinh hoa. Sé)‘/ kho 1a mét trong nhitng
* Nguoi chiu trdach nhiém vé baiviét: Lé Pire Trung,  21ai phap hiru piéu phém kéo dai thoi gian bao
(Email: leductrungsg@gmail.com) quan thuc pham dong thoi tao thuan loi cho
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van chuyén va tiéu thy. C6 nhiéu phuong phap
lam kho khac nhau tir don gian nhu phoi néng
(sun drying), sdy nhiét dbi luu (convection heat
drying), chién (frying), dén phtc tap hon nhu
sdy burc xa hong ngoai (infrered drying), sdy
lanh (cool drying), sy chan khong (vacuum
drying) va sy thang hoa (freeze drying). Cac
qua trinh sdy (du it hay nhiéu) déu c6 anh
hudng 1én chat lugng san pham sau sdy. Trong
thue té, st dung k¥ thuét sdy cang don gian
thi chi phi dau tu cang thap nhung thuong gay
ra ton that vé chat lugng cang nhiéu. Vi vay,
tly loai nguyén liéu va yéu cau chat lugng san
pham ma co s& san xuét quyét dinh lwa chon
cong nghé sdy thich hop.

Phoi néng 1a giai phap 1am kho don gian,
t6n it chi phi ddu tu va van hanh nhat. Giai phap
nay chi can dau tu san phoi du rong hodc lam
cic dan phoi don gian, mat khac phoi ning
khong tén chi phi nang lwong 1a nhitng loi thé
cua phoi ning. Tuy nhién, giai phap nay lai
c6 nhiéu nhuge diém: tén dién tich mit bang
va nhan cong phuc vy, dé bi con triung hoac
dong vat pha hoai va dic biét 1a phu thudc thoi
tiét. Ngoai ra, tia tir ngoai trong 4nh nang mit
troi ¢ thé 1am bién mau san pham. Mic du
da c6 nhiéu cai tién trong viéc phoi ning nhu
lam nha phoi 16ng kinh két hop quat thong
g10, nhung nhin chung phucmg phap nay hién
nay it dugc lya chon dé say cac san pham yéu
cau chit lugng cao. Phoi ning cha yéu duoc
st dung dé 1am khé cac loai hat lwong thuc &
cac nude dang phat trién c6 khi hau nhiét di.

Say nhiét déi heu (g0i tat 13 sdy nhiéf) 1a
k¥ thuat dugc nghién ctru va ap dung tur kha
lau. Céc tai liéu giang day vé ky thuat sdy cho
k¥ su va cong nhan ky thuat déu danh ndi dung
chu yéu dé trinh bay vé siy nhiét déi luu, do
day van dugc xem 1a phuong phép say phd bién
nhat hién nay. Theo phuong phap nay, khong
khi dugc dung lam moi chat dé hat 4m tur vat
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heu Khong khi trong moi truong thuong co
d6 Am twong d6i (1a thong s thé hién muc do
bao hoa 4m) kha cao (khoang tir 70 — 90 %
tiry didu kién thoi tiét). Khi nang nhiét d6 cia
khéng khi 1én, d6 4m tuong ddi giam xudng
lam ting kha ning hut am. Khong khi sau khi
dun nong (duoc goi la tac nhan say) dll‘O‘C quat
thdi qua tiép xtic voi vat lleu ldy am tir vat
liéu, tro thanh khong khi gan véi trang thai
bao hoa am hon trude khi thai ra méi trudng,

Nhiét dd khong khi cang cao, téc do dbi
luu cang manh thi cuong dd sdy cang 16n, thoi
gian sdy cang nhanh, két qua 14 ning suit may
sdy cang cao. Day la dic diém c6 loi khi sdy
cac nguyén liéu chiu dugc nhiét do cao. Tuy
nhién, da sb cac loai luong thuc, thuc phé"im
lai bi anh hudéng boi diéu kién nhiét do moi
trueong, theo hudng co 191 hoac ¢ hai, thy muc
dich cua san phérn. Nhiét dg cao giup tiéu diét
vi sinh vat ¢ hai, trc ché enzyme phan huy,
loai bo chét khang dudng trong nguyén liéu,
ting do tiéu hoa cta thue pham. Mit khac nhiét
d6 cao trong didu kién khong khi dbi luu lam
moét s6 dudng chat phan huy (nhu vitamin C),
dac biét lam mau séac, ciu truc va mui vi thuce
phim thay doi, khong con trang thai tur nhién
ban dau. Pay la nhugc diém chinh cua sdy
nhiét khi 4p dung 1am khé thuc pham, trong
do6 co cac loai trai cay.

Say chdn khéng c6 co ché lam viée nguoc
lai v6i sy bang khong khi néng. Trong diéu
kién chan khong, 4m trong vt liéu duoc tach
ra khong phai nho kha nang hut 4m cuia khéng
khi nong la tac nhan say, ma la nho chén 1éch
ap suat gitra hoi a am trén bé mat vat liéu voi
khoang khong xung quanh. Khi ap sudt giam
xuéng, nhiét do soi cua nude gidm theo, nudc
trong vat liéu bdc hoi va duac may hat chian
khong dua ra ngoai. Vi vy sdy chin khong co
thé duoc tién hanh ¢ nhiét do tuong dbi thap
(khoang 35 — 50 °C), khong phai tiép xtc vai



TAP CHi KHOA HOC DAI HOC CUU LONG 'Sy

khong khi, giam tac dong cua nhiét dg 1én san
phém. Phuong phéap nay thich hop dé siy cac
nguyén liéu dé bi oxy hoa va khong chiu duoc
nhiét do cao. Nhuoc diém cta sdy chan khong 1a
toc do siy thap, thoi gian sdy dai, mat khac thiét
bi phirc tap hon say st dung khong khi dbi luu.

Sy lanh (con goi 1a sday nhiét do thap)
la phuong phap sdy sir dung méy lanh dé lam
lanh khong khi xuéng dudi nhiét do bao hoa.
Nho d6, am trong khéng khi ngung tu lai
duogc tach ra, luong 4m trong khong khi giam
xubng. Khong khi sau khi tich 4m lai duoc
nang lén t&1 nhiét do binh thuong, tro thanh
tac nhan sdy c6 d6 am tuong dbi kha thap
(nghia 14 c¢6 kha nang hit 4m 16n), dugc quat
thoi qua vat liéu dé 1§y am tir bé mat vat liéu.

Nhu viy, sdy lanh thuc chét 1a sdy d6i luu
& nhiét d6 thdp hon siy nhiét, khong khi tac
nhan sﬁy ¢6 thé tudn hoan toan bo hodc mot
phan khi thai. Méay lanh trong hé thong sy
lanh c6 thé chi lam nhiém vu tich 4m hogc
dong vai tro nhu mot “bom nhiét”, léy nhiét
tir viing nhiét do thdp dé cAp nhiét cho ving
co nhiét d§ cao hon, vira lam lanh tach am
vira cép nhiét cho tac nhan séy dé dat nhiét
d6 sdy can thiét. Nguyén ly hoat dong cia
may séy lanh duoc thé hién béng so do trén
hinh 1, cho thidy may sdy lanh 1a su két hop
gitta k¥ thuat lanh va sdy doi lvu. Phan lanh
gé)m cac bd phan: May nén, dan ndng, van
tiét luu (TL), dan lanh. Phan siy gom: budng
sy, quat, calorifer (dung dan néng may lanh
hodc bd sudi), dan tach 4m (dung dan lanh).
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Hinh 1. So @b nguyén Iy hoat déng ciia may sy bom nhiét [4].

U'u diém cua sy lanh 14 ¢6 thé thuc hién
qua trinh sdy ¢ nhiét do thip, dong thoi giam
thiéu khi thai ra bén ngoai, tic 14 giam 6 nhiém
mai truong va gitt duoc nhidu hon huong vi
san pham so voi sdy nhiét.

Say thang hoa (con goi 14 sdy dong khé)
la phuong phap dac biét khac vdi cac phuong
phap sdy khac & chd am trong vat liéu tir thé
ran (dang tinh thé da dong lanh) chuyén sang

thé hoi khi & diéu kién ca nhiét d6 va ap suét
rat thip (dudi diém ba thé 0,0098 °C; 4,58
mmHg), tirc 14 nhiét d6 dudi diém két tinh 4m
trong san phdm. Trong thuc t& nguyén liéu thyuc
pham dua vao sdy sdy thing hoa thuong phai
duoc lam lanh t&i — 40 °C. Thiét bi séy thang
hoa ¢6 cu tao kha phirc tap do yéu cau nhiét
d6 va ap suét rat thap. So dd cdu tao clia may
dugc minh hoa trén hinh 2. Quy trinh cong
nghé siy thing hoa duogc thé hién trén hinh 3.
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Hinh 2. So' d6 nguyén 1y ciia h¢ thong siy thiing hoa tu cAp dong [11], [12]
1-May nén I; 2-Binh tach diu; 3-Dan néng; 4-Binh chtra; 5-Loc; 6,7,8-Van; 9-Binh chira;
10-Méay nén II; 11-Binh trung gian; 12- Thiét bi héa d4, 13-Bom hit chan khong, 14-Budng
tu cAp dong-sdy, 15-Gié truyén nhiét

Uu diém ndi bat cua sdy thang hoa 1a  cho thiy s dung cong nghé sdy nay tén ning
san pham sau sdy gan nhu giit nguyén chat lwong nhiéu hon, thiét bi phirc tap hon véi chi
luong ty nhién ban dau, v6i cau trac x6p, kha  phi ddu tu cao hon nhiéu so véi cic phuong
ning hoan nguyén cao [8], [9], cho phép gitt  phap sdy khac. Diéu d6 din dén gia thanh san
lai dugc cac vitamin, enzyme va hoat chét phém séy cao hon nhiéu. D6i lai c6 thé thu
sinh hoc quy hiém [11], [12]. Tuy vay, thuc t¢  duoc san phém chat lugng thuong hang.

. Chuin bi va so ché ban Lanh dong
e A A - & = % 5
Nguyén li¢u ddu cin thiét

y

Sin phim ghép mi chin Sdy chdn khong nhiét dé Siy thing hoa sin phim

khéng

thip (néu co)

San phz:ml

Hinh 3. So' d6 quy trinh cong nghé siy thing hoa [11], [12]

Nhin chung, dé c6 duogc san phim kho II. PHUONG PHAP NGHIEN CUU
trai cdy v6i huong vi thom ngon gin véi tu
nhién, qua trinh séy can duge thyuc hién ¢ nhiét
d6 thap, bang cach ap dung cic cong nghé sdy
lanh hoic sy thiang hoa. - Mit

2.1. Lwa chon nguyén liéu cho

nghién citru, gom 3 loai
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- Dtra hién tai truong Pai hoc Ctru Long, str dung may
- Xoai sidy HPD (Heat Pump Dryer) do truong thiét
ké va ché tao [10]. May c6 thé diéu chinh dé
sdy theo hai phuong thire: siy lanh va sdy nhiét
) ) ddi 1wy, da dua vao san xuét thuce nghiém cho

2.2. Cac phuong phap va thiét bi say  nhiéu loai san pham tréi cdy, rau, ci (Hinh 4);
dwge nghién ciru:

Cac loai trai cay noi trén ¢6 do chin
vira du thich hgp dé ché bién san pham kho.

- Sy chan khong va sy thing hoa dugc

- Say nhiét d6i luu thue hién tai truong DH SPKT Tp.HCM, sir
- Say lanh dung mdy sdy chan khong DSV-3 (hinh 5) va
- Sdy chan khong may say thang hoa DS-3 tuong irng. Cac may
- Sy thing hoa sdy nay déu do WGHg thié-t ké va chélt‘;ao, de”?

) dua vao san xuat thyc nghiém cho nhiéu loai
Trong do:

nguyén liéu khac nhau. Cac mé hinh nay chuyén
- Say nhiét doi luu va sy lanh duge thue  giao cho nhi€u co s¢ san xuat thyc pham.

i

Hinh 5. M4y sy chin khong DSV -
Hinh 4. May sdy lanh HDP — PHCL PHSPKT Tp.HCM

2.3. Cac chi tiéu dwgce do lwomg hodc  khdi lwong san pham siy (KWh/kg)
xc dinh _ Chi phi nhan cong (VND/kg)
- Chi phi khau hao thiét bi, nha xudng

Céac chi phi trén dugc udce tinh trén co
(VND/kg)

s¢ gia dinh quy mo san xuat nhu nhau khi tmg
- Chi phi niang luong tinh cho 1 don vi  dung cac phuong phap say.

S§6 33 nam 20241 11
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2.4. Cic chi tiéu dwgc phan tich

- Gia thanh san phém duoc tinh theo cac
chi phi cho 1 kg san pham (nghin VND/kg).

- Uéc lugng thi phan tiéu thu san phim
(quyét dinh boi gia thanh va chit luong san
pham két hop khao sit so bo tiéu thu tai cac
cho dau méi va céc siéu thi).

- Xu huéng phat trién thi truong duoc
tham khao tir mang internet.

I1I. KET QUA VA THAO LUAN

3.1. Két qua nghién ctru cong nghé
sdy rau qua bing phwong phap siy nhiét

Céc nguyén liéu mit, dra va xoai sau khi
duoc xtr Iy so bd (got vo, tach hat néu co, thai
1at, chan) c6 dd 4m ban dau kha cao (79,8 %:;
84,5 % va 82,6 %). Do 4m nay 1a méi truong
thuan loi cho vi sinh vét sinh séng va phat trién

nén chi sau | — 2 ngay la hong. Vi vay, giam
d6 am san pham xudng 1a mot giai phap hiéu
qua dé kéo dai thoi gian bao quan ¢ nhiét do
thuong. Ly thuyét da chimg minh va thuc té da
cho thdy d6 am cang giam thoi gian bao quan
thue phdm cang dai. Tuy nhién, khi siy xubng
d6 4m qua thap trong nhiéu truong hop ciing
khéng cé loi do tén nang luong, kéo dai thoi
gian sdy dan dén giam nang suit. Véi cac loai
san pham trdi cdy sdy thong thuong dugc sdy
toi d6 am trong khoang (20 +£2)% duoc xem
1a hop ly. Nhém tac gia da st dung may say
HPD (duoc cai dit ché do say nhiét) do khoa
K¥ thuat — Cong nghé cua trudong Pai hoc Ciru
Long thiét ké ché tao dé san xudt mit, dira va
x0ai sdy déo. Cac két qua thu dugc tir thyuc
nghiém véi cic thong sé cong nghé duoc ghi
trong bang 1.

Bing 1. Cdc thong s6 cong nghé sdy mét sé trdi ciy bang phwong phdp sy nhiét

Po 4m ban P Am sau Nhiét do

Thoi  Tiéu ton ning Gia thanh

STT N%ilglen dau (%)  sdy (%) sdy gian siy  lwong Q san pham
M1 M2 (°C) (h) (kWh/kg.sp) 103 d/kg
1 | Mit 79,8 21 65 15,0 4,8 180
2 |Dua 84,5 20 65 14,5 4,5 150
3 |Xoai 82,6 22 65 16,0 5,2 240
Ghi chu: qua so ché cac nguyén liéu mit, dira va xoai

- Tiédu tén ning lugng Q bao gébm ning
lugng nhiét qua calofifer dién tré va nang lugng
cho quat thong gio.

- Sai s6 do trong khoang 5%. Gid thanh
SP udc tinh theo gia binh quan thoi vu.

3.2. Két qua nghién ciru cong nghé siy
trai cAy bing phuong phap sdy lanh

Céc loai nguyén liéu dugc st dung gidng
nhu truong hop say nhiét (muyc 3.1). Sau khi
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duoc dua vao may sdy HPD (duoc cai dat
ché d6 sdy lanh) va sy t6i d6 4m cubi trong
khoang 20-22 % (twong tu sdy nhiét). Trong
thi nghiém sdy lanh, cac tac gia da sir dung hai
phuong 4n ngudn cung nang luong: st dung
ning lugng tir ngudn ddt ngoai (calorifer dién
tro) va su dung nang lugng tr dan noéng cua
may lanh. Két qua thu duoc tir 2 phuong 4n
thi nghiém c6 cac thong sb cong nghé duge
¢hi trong bang 2 va 3.
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Bing 2. Cdc thong so cong nghé sdy lanh trdi cdy siv dung ning liwong nguon dot ngoai

Po am ban D06 am sau Nhiét do

Thoi  Tiéu ton ning Gia thanh

STT N’Tjilglen dau (%) say (%) sdy giansily lwong Q sin phim
* Ml M2 (2C) (h) (kWh/kg.sp) 10° d/kg
1 | Mit 79,8 21 42 15,5 6,5 240
Dutra 84,5 20 42 15,0 6,0 210
3 | Xoai 82,6 22 42 16.5 72 300
Ghi chu:

- Tiéu t6n nang lugng Q bao gdm ning lugng nhiét qua calofifer dién tré, ning luong
chay quat va nang lugng chay may lanh.
- Sai s6 do trong khoang 5%. Gia thanh SP udc tinh theo gid binh quéan thoi vu,

Bing 3. Cdc théng sé cong nghé siy lanh trdi cdy siv dung néng lwong dan néng mdy lanh

A

A K ~ ;{ - A A
D6 am ban D dm sau Nhiét do

Thoi  Tiéu ton ning Gia thanh

STT N%ilglen diu (%)  siy (%) sdy  gian sdy lwgng Q san pham
g M1 M2 (°C) (L)) (kWh/kg.sp) 10° d/kg
1 |Mit 79,8 21 42 16,0 4,5 210
Dtra 84,5 20 42 16,5 4,2 180
3 | Xoai 82,6 22 42 17,5 5,0 275
Ghi chii: dat d6 4m trong khoang 2022 %. Tuy nhién sdy

lanh cho mau sic san pham gan véi tw nhién hon
san pham tir sdy nhiét. Khao sat so bo cho thay
v6i do 4m nay, san pham ¢ han sir dung trong
khoang 30 ngay ¢ nhiét do thuong, toi 3 thang
& diéu kién mat (15-20 °C), t6i 6 thang khi bao
quan mat trong tai hat chan khong.

- Tiéu tén ning luong Q bao gém ning
luong chay quat va nang lugng chay may lanh.

- Sai s6 do cho phép trong khoang 5%.

San pham mit, dira va xoai sau khi siy nhiét
va sdy lanh déu c6 dic tinh mém, dan hoi (déo),

Hinh 7. Mit siy déo sir dung
may siy lanh

Hinh 8. Xoai siy déo
bing mAy sy lanh

Hinh 6. Dira dwoc siy
bing may sy lanh
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3.3. Két qua nghién ciru cong nghé siy
trai cAy bing phuwong phap chin khong

Céc loai nguyén li¢u dugc sir dung trong
sdy chan khong ciing gan gidng vé6i trudong
hop sdy nhiét va sdy lanh (muc 3.1 va 3.2).
Sau khi qua so ché cic nguyén liéu mit, dira
va xodi duoc dua vao may sdy chan khong va
dugc sdy téi do am cudi trong khoang 19-21
%. Trong thi nghiém sy chan khong, nhiét do

séy duogc cai dat ¢ 50 °C, ap sut tuyét ddi &
trong buéng séy dat t6i 0,02 mmHg, duoc tao
ra nhd bom chan khéng ¢é cong sudt 0,75 kW
va may lanh cong suét 0,5 kW dung déng dé
hoi am. Sir dung ngudn phat tia birc xa hong
ngoai cung cap ning luong cho qué trinh sdy
vOi cong sudt 0,8 kW. Mdi mé 6 thé sdy duoc 5
kg nguyén liéu. Két qua thu dwoc tir thi nghiém
duoc thé hién trong bang 4.

Bing 4. Cdc thong sé cong nghé sdy trdi cdy biang phwong phdp chéin khong

Nguyén

Do am ban D¢ am sau Nhiét do

Thoi  Tiéu ton niing Gia thanh

licu dau (%)  siy (%) sdy gian siy lwgng Q san pham
. M2 (°C) (h) (kWh/kg.sp)  10° d/kg
1 |Mit 78.5 19 50 12,0 6,5 260
2 |Dta 84,0 18 50 10,5 6,0 230
3 [Xoai 80,8 20 50 12,5 7,2 340
Ghi chu: sdy thing hoa ciing gidng véi truong hop sdy

- Tiéu tén nang luong Q bao gém ning
lwong cép cho bd phat hong ngoai, ning luong
chay bom chin khong va nang luvong chay may
lanh ngung tu.

- Sai s6 do trong khoang 5%. Gia thanh
SP udc tinh theo gia binh quén thoi vu.

3.4. Két qua nghién ctru cong nghé va
thiét bj say thing hoa

Cac loai nguyén li¢u dugc str dung trong

chan khong (muc 3.3). Sau khi qua so ché cac
nguyén liéu mit, dira va xoai dugc dua vao
lam lanh t6i—40 °C r6i duoc siy thang hoa ¢
ap sudt 0,01-0,02 mmHg. Nhiét d6 budng sy
duoc cai 35 °C. d6 4m cudi ctia san pham sdy
thiang hoa c6 thé dat 3 — 5 %, thap hon nhiéu
s0 voi cac phuong phap sdy khac. Két qua thi
nghiém tir sy thang hoa trén may sdy DS — 03
dugc ghi lai trong bang 5.

Bing 5. Cic thong sé cong nghé sdy trdi cdy bang phwong phdp sdy thing hoa

. D0 am ban D) am sau Nhiét do

Thoi  Tiéu ton ning  Gis thanh

STT N?ilgflen dau (%)  say (%) sdy  gian sdy lwgng Q san phim
: M M °C) (h) (kWh/kg.sp) 10° d/kg
1 | Mit 78,5 4,5 35 18,5 39,5 760
2 | Dua 84,0 4,0 35 18,0 36,0 680
3 | Xoai 80,8 5,5 35 20,0 42,2 1020
Ghi chu: thong qua khay sdy dién tro, ning lugng chay

- Tiéu t6n ning luong Q bao gdm ning
lwong nhiét cung cép cho qué trinh thing hoa,
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may lanh dong nguyén liéu va nang lugng may
hut chan khong.



- Sai s6 do trong khoang 5%. Gia thanh
SP wdc tinh theo gia binh quan thoi vu.

San phidm mit, dira va xoai sau khi sdy
thang hoa déc tinh xép, kho don, dat dd 4m
trong khoang 2—6 %. Mau sic san pham gan
nhu mau ty nhién. Hinh dang va thé tich san

pham it thay d6i so v&i ban dau. San pham
c6 kha nang hoan nguyén cao. Tém lai chét
luong san pham say thang hoa cho chat lugng
san pham tuyét d6i cao hon céc phuong phap
khac. Han ché ctia phuong phap sdy thing hoa
1a chi phi du tu va chi phi van hanh déu cao.

Hinh 9. Mdy sy thing hoa va sin phdm ciia cong nghé sdy thing hoa (d6ng tring ha
thao, trai ciy cao cap ...)

3.5. Phan tich chi tiéu kinh té ky thuat
mit hang kho trai ciy theo cic cong nghé sdy

Tir cac két qua nghién ctru thye nghiém
sdy trai ciy bang cac cong nghé sy khac nhau,
c6 thé thay ring chat lwong mit hang phu thudc
nhiéu vao cong nghé sdy. Chat lugng san pham
(bao gdm chit lwgng dinh dudng va chat lugng
cam quan) tang 1én tir trai cdy sy nhiét toi sdy
lanh va sdy chan khong, chét lugng cao nhét 1a

san pham dugc sdy thang hoa. Di nhién, chi phi
d4u tu ban dau va chi phi van hanh ciing tang 1én
theo chiéu tang chat luong san pham. Dé cé bic
tranh so sanh mot cach twong dbi cac chi tiéu
kinh té k§ thuat khi sdy trai cdy bang cic cong
nghé ndi trén, gia dinh lay cac chi tiéu cua sdy
nhiét lam don vi co s¢ (hé s6 1), ta c6 thé ude
lwong céc théng sb twong g véi cac loai hinh
cong nghé con lai nhu thé hién trong bang 6.

Bing 6. Phén tich cdc chi tiéu kinh té ky thudt ciia cdc logi hinh céng nghé siy

W o Gia thanh  Uéc Uéc lugng
Bioo: inhi I PR I O e Farone o Micon = thil I th phan
STT o . dau tw van : n Lk 5 e £ 2
cong nghé bandie hiah khac (hé so quy phinngi xuat khiu
doi) dia (%) (%)
1 |Séy nhiét 1 1 1 1 40 - 50 10—260
2 |Sdy lanh 925 1,2 12 | L1=13
A 30 - 40 50 — 60
3 |Siy chan khoéng| 3 -4 1,5 15 | 13-15
4 | Say thang hoa g ey 2,0 34 10-20 30-40
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IV. KET LUAN VA PE XUAT

Qua nghién ctru cac loai hinh cong nghé
say dugc ap dung trong san xuat san pham kho
trai cay, co thé rat ra mdt so két luan sau:

1) Sy nhiét ddi luu 1a phuong phap don
gian v&i von dau tu, chi phi van hanh (bao
gbm chi phi ning lugng, nhan céng, bao tri
béo dudng) thip nhat. Nguoc lai chéat lugng
san phém khong duoc danh gia cao, dac biét
1a chat lugng cam quan (mau sic, mui vi) kém
hap dan. Tuy nhién do gia thanh san pham
thdp phit hop sé dong dan cur nén hién tai mat
hang trai cdy sdy nhiét van chiém ty 1& 16n &
thi truong ndi dia.

2) Siy thing hoa dugc danh gia 14 cong
nghé say tién tién nhat hién nay, cho san phdm
v6i chat lugng hoan hao. Tuy nhién thiét bi
phirc tap, chi phi dau tu ban dau va chi phi
van hanh déu cao hon nhiéu 1an so véi cac loai
hinh sdy khac, dan dén gia thanh san phdm cao.
Hién nay san pham sdy thang hoa thudng la
cac mit hang cao cip, thi truong tiéu thu nhim
dén khach hang trung luu tré 1én va xuit khau
sang cac nudc phat trién.

3) Sdy lanh va sdy chan khong c6 chi
phi du tu ban dau va chi phi van hanh khéng
16n hon nhiéu so véi séy nhiét, chét lugng
san phém lai cao hon hén san phﬁm séy nhiét,
dam bao an toan vé sinh thyc pham theo tiéu
chuan VN ciing nhu qudc té. Vi vy hai loai
hinh cong nghé nay du doan s& dugc ap dung
ngiy cang pho bién trong ché bién san pham
kho trai cdy néi riéng va thuc pham néi chung.

Pé phat trién nong nghiép mot cach bén
vimg, cong nghép ché bién trong doé co ché
bién trai cdy déng vai tro hét sirc quan trong.
Vi vay, rat can thiét tip tuc c6 cac nghién ctu
sau hon vé céc cong nghé va thiét bi sdy mang
lai hiéu qua kinh té va xa hoi.
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