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Tom tit

MGt mé hinh mdy sdy sir dung ndng lwong mdt troi két hop gia nhiét bang dién tré da dwoc thiét
ké va ché tao dé sdy tiéu voi nang sudt 5 kg/mé. Két qud khdo nghiém cho thdy thoi gian sdy tiéu ty
16 nghich véi vdn téc tac nhan sdy va ty 1é thudn véi bé day 16p vat liéu say. Thoi gian sdy tiéu la tir
7 - 9 gio khi sdy tiéu tir am dp 64 + 1% (co s6 wot) xuong 13 £ 1% (co sé wét) ¢ nhiét dé tac nhan
say 60°C, véi cdc mike van toc tac nhan sdy tie 1,0 dén 1,5 m/s va bé day 16p vat liéu sdy tir 13 dén
40 mm. San pham tiéu c6 mau den, da nhdan nheo, miii nong ddc trung va dam bdo vé sinh an toan
thwe pham. San pham tiéu khi sdy bang mdy sdy khéng bi nhiém khudn Escherichia coli.

Tir khéa: ho tiéu, sdy ning lirong mat troi, ky thudt sdy, sdy tiéu

Experimental study on a peppercorn solar — assisted dryer
Abstract
Aprototype of peppercorn solar assisted dryer with capacity of 5kg per batch was designed and
fabricated. Experimental results showed that drying time decreases with an increase of drying-air
velocity. In addition, it increases with the layer thickness of drying material. The drying time was
from 7-9 hours when the pepper was dried from the moisture content of 64 + 1% (wet basis) to 13 +
1% (wet basis) at the drying temperature of 60°C, the drying-air velocity is from 1.0 to 1.5 m/s and
the layer thickness of drying material is in range of 13 to 40 mm. Pepper products are black,
wrinkled skin, characteristic strong smell and ensure food hygiene and safety. The product was not

contaminated with Escherichia coli.
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1. Pit van dé

Theo béo cao thong ké ctia tong cuc hai quan,
tinh dén thang 12 nam 2017, san lugng ho tiéu
cua Viét Nam dat trén 241.500 tan, trong d6 san
lugng ti€u xuit khau dat 156.500 tin, dat kim
ngach 850,8 triéu USD, chiém 40% téng san
lwong trén toan thé gidi (Tong cuc Hai Quan,
2017). Ngoai viéc ding lam gia vi trong ché bién
thuc pham, tiéu con dugc sir dung 1am dugc
lidu, huong liéu,... (Ton Nit Tuin Nam, 2008).
Ngoai s dung dudi dang bot, tiéu con dugc
chung chét, tach chiét tinh dau va dau nhua dé
sit dung trong cong nghé thuc phdm (Nguyén
Thi Trién Ly, 2012). 0 Viét Nam, ti€u duoc
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trong cht yéu & cac tinh Dong Nam B¢ va Tay
Nguyén nhu Binh Phude, Ba Ria — Viing Tau,
Binh Thuén, Pong Nai, Dk Lik, Pik Nong va
Gia Lai (Nguyén Ting Tén, 2012). Qua tiéu c6
dang hinh cau, duong kinh 5 — 7 mm. Ldc con
non c6 mau xanh luc, khi da gia qua c6 mau
xanh dam, khi sap chin chuyén sang mau vang,
lac chin c6 mau do dén khi kho sé chuyén thanh
mau den, da nhan nheo (Pinh Xuén buc, 2009).
Trong hat tiéu chira 1,2 — 2% tinh dau, 5 — 9%
piperin va 2,2 — 6% chanvixin. Trong do,
pepirin va chanvixin 1a hai loai ankaloit 1am cho
tiéu c6 vi cay (Vién Khoa hoc Ky thuat nong
nghiép mién Nam, 2018a; 2018b).
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Tiéu duoc ti€u thu cha yéu dudi dang kho,
am do trung binh ciia tiéu khé 1a 13 + 1% (co s
udt) (Nguyén Thi Trién Ly, 2012). O Viét Nam,
tiéu duoc 1am kho chi yéu bang phuwong phap
phoi ning. Do d6 chét lugng cua tiéu khong dam
bao va viéc lam kho tiéu phu thudc rat nhiéu vao
thoi tiét. Hién nay, cic may siy mé tinh da dugc
sir dung dé 1am kho tiéu (Trwong Quang Truong
va cong su, 2013; Nguyén Duong Hoang Huy,
2016). Tuy nhién, do cac rnay say nay chu yéu
dung cui gd hodc than da dé sy truc tiép tiéu
nén chit lugng cua tiéu khong dam bao an toan
vé sinh thyc phim va gy 6 nhiém moi truong.
Bén canh do, chi phi ning lugng cho qua trinh
sdy cling 1a mot van dé dugc ba con néng dan
quan tim khi sir dung may say.

Ngay nay, khi muc séng va y thirc ciia ngudi
dan ngay cang dugc nang cao thi muc d6 yéu
cau vé chat lugng san pham ngay cang khit khe.
Do doé cac phucmg phap lam kho tiéu nhu phoi,
sdy truc tiép khong con thich hop. Viée can lam
12 nghién ctru ap dung cac phuwong phap siy thay
thé dé vira dam bao chét luong tiéu, dong thoi
giam chi phi trong qua trinh lam kho6.Viét Nam
1a nude co diéu kién thich hop dé phét trién cac
g dung vé niang luong mit trdi vao san xuét. SO
gi® ndng trung binh trong nam ciia Viét Nam 1a tir
1700 — 2500 gio/nam (Hai Van, 2015; Nguyén
Xuan Cu va cong su, 2008; EVN, 2017). ba co
nhiéu nghién ctru trong nudc vé s dung ning
luong mit troi dé sy céc san phdm khac nhau
nhu: lia (Phan Hiéu Hién, 2007), ca phé (Mai
Thanh Phong, 2014), thit bo mot nang (Nguyén
Huy Bich, 2015), atisd (L& Anh Pirc va Nguyén
Huy Bich, 2016), ca dra (Vuong Thanh Tién va
Nguyén Vin Hung, 2016), c4 It du (Nguyén Dirc
Khuyén va cong su, 2018).

Muc dich ciia nghién ctru nay 1a nham thir
nghiém say tiéu bang ning luong mit troi két
hop véi gia nhiét phu tro bang dién trd nham
gop phan giai quyét bai toan vé vé sinh an toan
thyc pham va giam chi phi nidng luong cho qué
trinh sdy tiéu kho. Nghién ctru s& tién hanh thiét
ké, ché tao mot mo hinh may sy tiéu bang ning
luong mat troi Kkét hop gia nhiét béng dién tro.
Tién hanh nghién ctru thuc nghiém siy tiéu &

céc ché d6 sdy khac nhau va chiéu day vat liéu
sdy khac nhau.

2. Vat liéu va phwong phap

2.1. Vit li¢u thi nghiém

Ti€u str dung trong cac thi nghiém dugc mua
tai Dak Nong va Binh Thuan. Tiéu sau khi thu
mua dugc phan loai, sau do s€ tach hat khoi
chum tiéu va sang loai bo cac hat nhé khong dat
kich thudc trude khi dua vao siy. Am do trung
binh cua ti€u tuoi dugc xac dinh theo phuong
phap sdy kho mau (TCVN 1867-2001) la 64 +
1% (co so uét). Tidu s& dugc sdy xudng am do
13 £ 1% (co s& uot).

2.2. Phwong phdp xdc dinh cdc chi tiéu

Do am cua tiéu duoc xac dinh theo cong thirc
(1) va (2) (Nguyén Vin May, 2004).

m,—m

w, = 2 100% (%) (1)

1
w, =100-A0=W) o5y (2)

Trong d6 w1 va wi 1 d6 4m ban dau va d6 am
& thoi diém i cta tiéu trong qua trinh sdy; my, M
va m;la khdi lugng ban dau, khdi luong chat kho
va khéi lugng & thoi diém i cua tiéu (g).

Van tdc tic nhan séy duoc do bé“lng thiét bi
Lutron AM-4205 véi thang do 0,1 m/s va khoang
do tr 0,4 — 25 m/s. Van tdc tc nhan se‘iy la van
téc trung binh cia tac nhan sdy trude khi qua
khay sdy duoc do ¢ 5 vi tri khac nhau ngay dudi
khay sdy (1 & tim va 4 goc cua khay sdy) sau do
tinh gia tri trung binh va sé liéu duoc 13p lai 3 1an
do. Nhiét do tac nhan sdy duoc xac dinhva didu
khién bing cam bién nhiét 6 va bo diéu khién
nhiét do0 Ewelly EW-181H vo6i d6 chinh xac
+1°C. Khéi luong cia tidu dugc xac dinh bang
cén dong hd Nhon Hoa véi thang do 2g.

Dé danh gia vé d6 an toan vé sinh thuc phém,
tiéu sau khi siy dugc tién hanh xét nghiém ham
luong E.coli. Ham luong E.coli dugce xac dinh
bang phuong phap thir nghiém AOAC va TC
2000 va duoc dinh luong theo tiéu chuan TCVN
6846:2007. Céc chi tiéu nay dugc phan tich tai
Trung tdm Phan tich thyc pham — Céng ty
TNHH Thuong mai Thiét bi Thai Thinh, 57A
Duong 30 thang 4, phuong Tan Thanh, quan
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Tan Pha, Tp.HCM.

2.3. Phwong phdp khdo nghiém

Dbi v6i cac san pham ndng san thi toc do tac
nhan sy nén nam trong khoang tir 0,5-2,0 m/s.
Theo Nguyén Ptrc Khuyén va cong su (2018),
khi luu lugng cua khong khi qua bd thu nhiét tu
0,31 dén 0,36 kg/s thi hiéu sut thu nhiét ciia bo
thu ning lwong mit troi dat 16n nhat, nhiét do
dau ra cta khong khi qua bo thu dat tir 50-60°C
trong hau hét thoi gian ctia ngay. Do do, trong
nghién ctru ny tidu dugc siy thi nghiém & cac
mirc van tdc tac nhan sdy khi qua 16p vat lidu 1a
v=1,0; 1,3 va 1,5 m/s (twong ing vdi cac muc
luu lugng 1a 0,26; 0,34 va 0,39 kg/s). Nhiét do
tac nhan sdy dugc ¢ dinh & muc 60°C (Truong
Quang Truong va cong sur, 2013). Bé day 16p vat
lidu duge chon dé khao nghiém 14 13 mm twong
g v6i bé day 16p tiéu dugc phoi ning. Bén
canh d6, dé nghién ctru anh hudéng cua bé day
16p vat liéu dén qua trinh sdy, tiéu duoc khao
nghiém siy & hai mic bé day khac 1a 25 va
40mm. Cac mau tiéu trén khay duoc tron 1an khi
ldy mau phén tich 4m d¢. Trudc khi tién hanh
khao nghiém, budng siy, khay sdy va bé mat
kinh cua b thu nhiét duoc vé sinh sach sé. BO
thu nang lugng mat troi dugc déat theo hudng
Pong — Tay (Nguyén Pirc Khuyén va cong su,
2018). Khéi luong tiéu twoi dugc siy trong mdi
mé 1a 5 kg. Cac thong s6 ctia qua trinh khao
nghiém dugc ghi nhan sau mdi 20 pht.

3. Két qua va thio luin

3.1. Mé hinh mdy sdy tiéu sir dung ning
lwong mdt troi két hop gia nhigt bang dién tré

Mot mo hinh may sdy tiéu st dung ning
luong mat troi két hop gia nhiét bang dién tro da
dugc thiét ké va ché tao voi ning suat 5 kg/mé.
Mo hinh ¢6 kha ning diéu chinh khoang nhiét do
siy tir 55°C dén 65°C, vén tdc tac nhan say c6 thé
thay ddi tir 1,5 dén 2,5 m/s. Ciu tao cua may dugc
trinh bay trong Hinh 1 gdm budng say véi 2 khay
sy, tii diéu khién, bo gia nhiét bang dién trg, quat
va b thu nhiét nang lugng mat troi.
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Hinh 1. M6 hinh may sy tiéu.

j
= Budng thu NLMT B

Buong sidy co6 kich thuéc DxRxC =
0,5x0,48x0,5 m; mat bén trong dugc lam bﬁng
tole trang ké€m, mat ngoai dugc boc cach nhiét.
May str dung 2 khay sdy bang inox SUS 304 véi
kich thuéc DxRxC = 0,48x0,45x0,2 m. Quat
huéng truc str dung dong co 1 pha 220V ¢6 cdng
suat 0,5 HP. Trong qua trinh hoat dong, luu
lugng quat dugc diéu chinh thong qua dimmer
(thiét bi diéu chinh d6 sang dén va toc do quat).
Bo gia nhiét bang dién tré co cong suit 4 kW,
gdm cac thanh dién tré chit U ghép lai véi nhau
thanh ting mé dun. Bo thu nang lugng mat troi
hoat dong theo nguyén 1y két hop giira dang tAm
phing va dang parabol tru phan xa c6 kich thudc
DxRXC = 10 x 1,2 x 0,8 m (Nguyén Durc
Khuyén va cong su, 2018). CAu tao cua bo thu
gbm parabol phan xa lam béng tole trang k&m;
ong tdm va tdm phang hap thu duoc lam bang
tole trang k&m son den; mat trén cua b thu dugc
1§p kinh. Mat ngoai cta bd thu dugc boc 16p
foam cach nhiét (Nguyén Dic Khuyén va cong
su, 2018).

Nguyén Iy hoat ddng: tiéu duoc trai déu trén
2 khay sdy va dua vao budng siy. Khong khi
ngoai troi (tac nhan sdy) duoc quat hut vao b
thu nang lugng mat troiva dugc gia nhiét nho
néng luong mit troi. Sau d6 tac nhan siy duoc
th01 qua bo gia nhiét dién tré va di Vao buong
sdy dé sdy vat heu Trong qua trinh sdy, néu
nhiét d6 tac nhan say tr bo thu nang lugng mat
troi cao hon nhiét do séy cai dat, mot van bd
sung khong khi ngoai troi trén duong 6ng tim
s& dugc md dé didu chinh nhiét do tac nhan say
vao budng siy. Khi niang lwong mit tryi khong
du cung cdp nhiét cho may sdy (nhiét do tac
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nhan say sau khi qua bo thu thap hon nhiét do
séy cai dat) thi bo gia nhiét s& hoat dong mot
phan cong sudt theo timg moé dun dé b sung
nhiét cho qua trinh sdy. Vao ban dém hogc khi
khong co n'fmg, bd gia nhiét dién tro s€ hoat
dong hét cong suat.

3.2. Két qua sdy khdo nghigm tiéu

3.2.1. Anh hwéng cua vdn toc tac nhan say
dén qué trinh sdy tiéu
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Hinh 2. Qué trinh giam 4m khi sy tiéu &
t=60°C,h=13 mm

Qué trinh giam am cua tiéu trong qua trinh siy
vai bé day 1op vat liéu (h) 1a 13 mm, nhiét do tac
nhén siy 14 t = 60°C & cac muc van toc tc nhan
sdy khac nhau duoc trinh bay trong Hinh 2. Két
qua cho thay, khi ting van toc tac nhan siy thi
thoi gian sdy s& giam xudng. O van téc tac nhan
sdy 1a 1,0 m/s thi thoi gian dé tiéu giam am do tur
64,12% xudng 13,18% la 9,15 gio. Véi van toc
tac nhan sdy 1a 1,3 m/s thoi gian dé giam am tiéu
tir 64,90% xudng 13,93% la 7,45 gio. Khi ting
van toc tac nhan say 1én 1,5 m/s; thoi gian giam
4m tir 65,52% xubng 13,54% la 7,15 gio. Trong
qQué trinh sy, khi tang van toc tAc nhan sy s& lam
tang cudng do clia qua trinh trao ddi nhiét va trao
d6i am giira tc nhan say va tiéu. Két qua lam cho
thoi gian say giam xudng.

3.2.2. Anh hwéng cua bé day vat ligu say dén
qué trinh sdy tiéu

Pé khao sat anh hudng cua bé day vat liéu

sdy dén qua trinh sdy tiéu, tiéu dugc sdy thi
nghiém & ba muc bé day 16p vat lidu say la h =
13 mm, 25 mm va 40 mm. Hinh 3 trinh bay qua
trinh giam 4m cua tiéu ¢ v = 1,3 m/s; t = 60°C
va voi cac mirc bé day 16p vat liéu say da néu.
Két qua cho thiy khi chiéu day 16p vat liéu say
tang s& lam cho thoi gian sdy kéo dai. Trong thi
nghi€m nay, khi chiéu day lop vat liéu 1a 13 mm,
thoi gian dé tiéu giam am tir 64,9% xudng
13,93% la 7,45 gio. Khi ting chiéu day 16p vat
liéu 1én 25 mm va 40 mm, thoi gian sdy ting 1én
1an luot 12 8,0 gid va 8,15 gio.
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Hinh 3. Qué trinh giam 4m khi sy tiéu &
t=60°C,v=1,3m/s

Danh gia chit lugng tidu vé mit cam quan vé
mau sic theo phép thir so sanh cdp cho thdy, &
tat ca cac ché do sdy san pham tiéu dugc siy kho
déu c6 mau den, vo tiéu c6 d6 nhian va mui néng
dic trung cua tiéu kho. Két qua khao nghiém
cling cho thiy, khi sdy tiéu & nhiét d6 tic nhan
sdy t = 60°C tai cic murc van tc tac nhan sy tir
1,0 — 1,5 m/s va bé day 16p vat liéu tir 13 — 40
mm, thoi gian sdy tiéu nhanh (dudi 9 gio) so voi
tiéu duoc 1am kho khi phoi nang (16 - 18 gid),
am do vat liéu say giam déu trong sudt qua trinh
sdy. Bén canh d6, véi viéc sir dung bd thu ning
lwgng mat troi, may s?iy tiéu da su dung dugc
ngJ(‘Bn nhiét thu dugc tir mét troi do d6 giam chi
phi ning lugng cho qua trinh sdy so voi phuong
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phap siy thong thuong. Do ddng déu am do cua
tiéu sau sdy chua do vi khdi lugng mau nho va
trong quéa trinh thi nghiém thi toan bd khoi
lwong tiéu duoc dio tron do qua trinh do dac dé
lay mau.

3.2.3. Két qua xét nghiém ham lwong vi sinh

Dé danh gia chat luong tiéu vé dam bao an
toan v€ sinh thuc phém can xét nghi€m cac chi
tiéu vé vi sinh vat. Tuy nhién, do kinh phi thyc
hién d tai c6 han, nén nhém nghién ctru chi tién
hanh xét nghiém ham lugng E.coli tai Trung tam
Phén tich thyc phidm — Cong ty TNHH Thuong
mai Thiét bi Thai Thinh, Quin Téan Phu,
Tp.HCM. Két qua xét nghiém ham luong E.coli
trong cac mau tiéu duoc trinh bay & Bang 1. Két
qua cho thiy khong phat hién vi khuan E.coli
trong cic mau tiéu say. O mau tiéu kho dugc
mua trén thi truong, ham luong E.coli do dugc
1a 1160 CFU/g. Tir d6 cho thdy qua trinh sir
dung may sdy dé 1am khé tiéu di 1am ting chét
luong tiéu sau khi séy, dam bao vé sinh an toan
thyc pham. Véan dé nay 1a do khi sdy tiéu bang
may s& han ché dugc viée tiéu bi nhiém bui, Vi
khudn c6 hai khi tiép xuc truc tiép voi moi
truong khong khi bén ngoai.

Bang 1. Két qua xét nghiém ham luong E.coli

E.coli

Loai mau (CFUIg)

Tiéu siy 6t=60°C,h=13mm,v=1m/s KPH"
Tiéusdy 60°C,h=13mm,v=13m/is  KPH

Tiéu siy 0 t=60°C, h=13mm,v=1m/s
v=1,6m/s

Tiéu sy 6t=60°C, v=1,3m/s, h=25 mm KPH
Tiéu sy 5t=60°C, v=1,3m/s,h=40 mm/s KPH
Mau tiéu kho trén thi truong 1160

" KPH

"KPH: khéng phat hién

4. Két luan

Trong nghién ciru nay, mot mo hinh méay sy
tiéu sir dung nang lugng mat trdi két hop voi gia
nhiét bang dién tro da dugc thiét ké va ché tao.
Tiéu tuoi duoc se"iy thuc nghiém & cac muc van
toc tac nhan sdy tir 1,0 dén 1,5 m/s, bé day 16p
vat liéu séy tr 13 dén 40 mm, nhiét do tac nhan
sdyduoc ¢ dinh & 60°C. Két qua cho thay thoi
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gian sy tiéu ti 1& thuan véi van toc tac nhan siy
va ti 1& nghich véi bé day 16p vat liéu sdy. O cac
ché do sdy da khao nghiém, thoi gian sy tiéu 1a
tir 7 - 9 gid, rt ngén thoi gian hon so véi tiéu
duogc 1am kho bang phwong phap phoi nang (16
- 18 gi®). San pham tiéu c6 mau den, da nhin
nheo, mui néng dic trung va dam bao vé sinh an
toan thuc phim hon so véi tiéu duoc phoi ning.
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