KHOA HOC CONG NGHE

NGHIEN CUU XAC DINH PHUONG PHAP SAY PHU HOP
CHO COM DUA NAO

TOM TAT

Lé Anh Puct*, Vo6 Minh Trong?, Bui Manh Tuan?

Déau dira chiém vi tri quan trong trén thi truong thé gioi. Com dira ngoai viéc st dung trong cong nghiép ép
dau con 1a ngudn thuc phdm quy gid cung cap chat béo cho con nguoi. Tuy nhién, hién nay phuong phap
lam kho cha yéu la phoi nang, sdy bang tha cong, sdy khong khi nong... nén chat luong com dira sau khi
phoi, sdy chua canh tranh duoc véi com dira ngoai nhap. Nghién cttu da tién hanh sdy com dtra voi 6
phuong phap: sdy khong khi nong, sdy khong khi néng két hop hdéng ngoai, siy bom nhiét, sdy bom nhiét
két hop hong ngoai, sdy tAng so6i va sdy tang soi két hop hong ngoai nham xac dinh phuong phap sdy phu
hop trén co s& danh gia vé toc do gidm 4m, mau sic, ham luong dinh duong com dira sau khi say. Két qua
da xac dinh duoc phuong phap sdy tang soi két hop hong ngoai la phtu hop véi nhiét do sdy 40°C, thoi gian
sdy 1 gio, toc do giam 4m trung binh trong qué trinh sdy la 40,3%/gio, com dira nao sau khi sy c6 mau
trang sang véi chi s6 mau AL"1a 5,7, do léch mau chung AE’1a 6,34, ham luong chat béo 58,72%, mui vi dac
trung, dap tmg duoc yéu cau xuat khiu theo tiéu chudn Viet Nam.

Tt khéa: Com dira, sy ting soi, hong ngoai, toc do say.

1. BAT VAN BE

Com dtra 1a nguén cung cdp dau nhiéu nhat
trong cac loai cay c6 dau, tir 65 - 70% dau, trong khi
dau phong 44% dau, dau nanh 14 - 18% dau. Com dtra
nao sdy la san phidm duoc san xuat va xuat khau
nhiéu hién nay, sau dau dira va kho dau dua. Tuy
nhién, com dita nao sdy dugc dung nhiéu nhat trong
nganh cong nghiép banh keo nhu lam nhan banh,
keo va mut cac loai. Com dita nao sdy ciing duoc tiéu
thu véi s6 luong 16n & cac bép an tap thé, nha an, hé
thong nha hang an udng. Trong com dira cé chira
nhiéu loai chat béo khac nhau c6 loi cho stc khoe
nhu cac loai axit: lauric, caprolic, caprylic, capric,
myristic, palmitic, stearic va lipid téng, cac loai chat
béo nay déu rat nhay nhiét, tirc bi phan hay boi tac
dong cta nhiét do trong qua trinh sdy, day 1a dac tinh
thién nhién trong ciu tric cta com dira [1], [2]. Ham
luong chat béo nay bi anh hudéng trong qua trinh lam
kho com dtra.

Hién nay qua trinh phoi, sdy com dira duoc thuc
hién bang cach phoi nang hoac sdy tht cong, khong
khi néng [3], [4]. Phoi nang c6 nhuoc diém 1a phu
thuoc vao diéu kién thoi tiét, thoi gian lam kho kéo

' Trudong Pai hoc Nong Lam thanh phd HS Chi Minh
 Truong Cao ding Dong Khoi

* Truong Cao ding Coéng Thuong thanh phd HO Chi Minh
"Email: leanhduc@hcmuaf.edu.vn

dai, ton nhiéu nhan cong lao dong va mat bang. Néu
sdy bang 10 sdy tha cong thi com dira dé bi hong do
kho kiém soat nhiét do sdy, chat luong ctia com dira
sau khi sdy khong dong déu, bam ca muoi than, mau
sic com dira khong dat yéu cau nén bi mat gia. Cac
co s& san xuat com dira nao sdy hién nay dang sit
dung phuong phap siy khong khi nong, tuy nhién
phuwong phap nay yéu cau nhiét do siy cao hon
phuong phéap sdy bom nhiét. Nhiéu nghién ctu da
cho thay phuong phap sdy c6 anh hudéng dén chat
luong san phdm sau khi sdy [3], [5]. Bén canh do,
khi tmg dung bic xa hong ngoai trong ky thuat say
sé lam giam thoi gian sdy va c6 kha niang nang cao
chat luong ctia san phdm sau khi siy, tuy nhién
khong phai qua trinh sdy nao ciing dem lai hiéu qua
khi tmg dung biic xa hong ngoai vi con phu thudc
nao dac tinh cta vat liéu sdy [6]. Dé rut ngan thoi
gian sdy va nang cao chat luong san phdm com dira
sau khi sdy, nghién ctu nay duoc tién hanh nhiam
x4c dinh phuong phép sdy phu hop cho com dira nao.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va thiét bi sdy

Vat liéu sdy 1a com dira da qua cong doan nao
thanh cac manh vun, roi. Com dtra sit dung trong
nghién cttu thuoc ho giong dira ta, mua tai Cong ty
Dau dira Mé Kong, tinh Bén Tre. Tién hanh sy mau
da xac dinh duoc 4m do ban diu ctia com dira st
dung trong thi nghiém 1a 44 + 1% (co s uot), yéu cau
4dm do com dira sau khi sdy 1a < 4%. Tiéu chudn chat
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lwong san phdm com dura xuat khau duoc xac dinh
theo TCVN 9763: 2013 [7].

Com dtra dugc ché bién tir thit ctia trai dira tuwoi
da phat trién dén do thich hop cho ché bién, khong
trich ly dau theo quy dinh. Quy trinh ché bién com
dtra duoc thuc hién theo trinh tu: béc vo xo, tach vo
cung (gao diwra), got bé 16p vo niu cia com dira, rira,
nao nhoé va say kho. Kich thuéc hat com dira duoc
xac dinh dat theo TCVN 9763: 2013, 1a loai com dtra
c6 d6 min trung binh: lot qua ray 16 vuong 2,8 mm.
Khoéi lwong com dira stt dung cho méi mé say thi
nghiém 1a 1 kg, chiéu day 16p vat lieu sdy trén khay
l1a 50 mm.

Thiét bi say: cac thi nghiém duoc thuc hién trén
cac may say co thé cai dat, hién thi va giam sat cac
thong so ctia qua trinh sdy bao gom may sdy khong

khi nong, sy khong khi nong két hop hong ngoai,
sdy bom nhiét, sdy bom nhiét két hop hong ngoai,
sy tang soi va sdy tang soi két hop héng ngoai.

Say khong khi va sdy khong khi nong két hop
hong ngoai: may st dung bo gia nhiét biang dién tré
c6 cong suat 2 kW. Quat huéng truc cong suat 0,5
HP. Nhiét do tac nhan sdy c6 thé diéu chinh dén dén
80°C, van toc tac nhan sdy toi da 1a 2 m/s.

S4y bom nhiét va sdy bom nhiét két hop hong
ngoai: hé thong bom nhiét st dung moi chat R22.
Cong suat bo bom nhiét 1 HP, quat ly tam cong suat
0,5 HP.

Say tang soi va say tang soi két hop hong ngoai:
may st dung bo gia nhiét bang dién trd c6 cong suat
2 kW. Quat ly tam cong suat 1,5 HP.

Hinh 1. Céc loai mdy sdy sit dung trong thuc nghiém

a) M4y siy khong khi néng; b) May sdy bom nhiét; ¢) May sy ting soi

Tat ca cac may sdy dung trong thuc nghiém c6
thé cai dat, hién thi va giam sat tu dong ché do siy,
cu thé 1a nhiét do sdy, van toc tAc nhan sy, cong suat
phat ctia dén hong ngoai thong qua bo diéu khién.
Trong qué trinh sdy, ca 3 loai may say déu hoat dong
theo nguyén tic tac nhan siy thdi xuyén khay.

Khi sdy véi su ho tro ctia hong ngoai, st dung
den hong ngoai c6 cong suat 1.000 W, khoang cach
tir dén héng ngoai dén khay say la 20 cm. Nhiét do
sdy, van toc tAc nhan sdy va cong suat phat cua den
hong ngoai duoc diéu chinh thong qua bo diéu
khién.

Céac phuong phéap sdy duoc thuc hién tai cung
mtc nhiét do sdy la 40°C. Dé xac dinh phuong phap
say phu hop, toc do sdy va chat luong san phdm sau
khi sdy 1a co s& dé phan tich danh gia [8].

2.2. Phuong phap nghién ctru
2.2.1. Phirong phdp nghién ciiu thue nghiém

Ung dung phuong phap nghién ctu thuc nghiem
dé xac dinh 4nh huéng cta nhiét do, toc do tac nhan
say dén toc do giam 4m (hay thoi gian sdy), mau sac
va ham luong chat béo ctia san phdm sau khi sy trén
ca 3 loai may: may say khong khi néng, may say bom
nhiét va may sy tang soi.

2.2.2. Phuong phdp do dac trong thurc nghiém

Cac thong so c6 thé do truc tiép nhu nhiét do va
van toc tac nhan say: nhan hieu AM-4205, khoang do
0,1 — 40 m/s, @60 4m 5 — 95%, thang do nhiét do: °C,
°F, van toc: m/s, km/h, ft/min, man hinh dang hién
thi so. Cac thong s6 con lai duoc x4c dinh thong qua
cac cong thirc quy doi.

Am do 1a thong so ky thuat quan trong va lam co
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s& cho qua trinh say. Can ctr vao 4m d¢ ban dau, 4m
do cuoi va toc do gidm 4m ctia vat liéu trong qua
trinh sdy c6 thé tinh toan dwoc thoi gian siy ly
thuyét. Am do du duoc xac dinh bing phuong phap
do 4m @6 bing ti siy mau. Am do clia com dira duoc
xac dinh bang phuong phap ti sdy mau va st dung
cong thie (1) dé€ tinh toan.

M, =282 100 @
g
Trong do: M, 1a 4m do ban dau cta com dira (%);
g, 12 khoi lwong ban dau ctia com dira (g); g, 1a khoi
luong clia com dira kho kiét sau khi sdy bang ti sdy

(2).

Ta sy mau duoc st dung dé xac dinh 4m do ban
dau cta com dira 1a td sy Daihan 101-1, sit dung
dién xoay chiéu 220 V/50 Hz, nhiét do toi da 300°C,
sai s6 1°C. Cai dat nhiet do ta sdy mau la 100°C [9].
Trong qué trinh sdy, am do trong vat liéu sdy sé giam
xudng. Am do tic thoi ctia vat lieu sdy xac dinh theo
cong thuce (2).

0— g,(100-M,)
gi

Trong d6: M, 1a 4m do tic thoi tai thoi diémi (%);
g; 1a khoi lwong com dira & thoi diém i (g).

M, =10 @)

Ham lwong chat béo ctia com dira duoc xac dinh
bang phuong phap AOAC 871.01-1997.

Mau séc ctia com dira dugc do bang may do mau
Minolta CR-200. May do mau hién thi 3 cuong do anh
sang phan xa twong ung cac gia tri mau Lab. L biéu
thi do sang: 0 cho mau den va 100 cho mau trang, a
x4c dinh vi tri gitta xanh 14 cay va do, gia tri am chi
mau xanh 14 cay, mang gia tri dwong chi mau dé, b
xac dinh vi tri gitta xanh duong va vang: gia tri am va
duwong tuwong tng voi mau xanh duong va vang.

Mau sic ban dau cta vat lieu sdy duoc do 3 lan
thé hién qua chi s6 L, a, va b,. Mau sau khi sdy dwoc
do mau 3 1an tmg voi 3 vi tri khac nhau thé hién qua
cac chiso L', a" va b". Su thay d6i mau cia san pham
say danh gia bang cac chi s6: AL=1,-L"; Aa=a, -
a’; Ab=b,—b"

Thay d6i vé mau siac chung duoc thé hién bang
chi so:

AE" = AL + A2 + Ab? (39)

Chi s6 AE* cang nho thi mau san phdm cang it

thay déi so voi mau ctia nguyén lieu ban dau.

Céc s6 lieu thi nghiém duoc xt ly thong ke theo
phuong phap gi6i han sai khac nho nhat (LSD - Least
Significant Difference) [10].

3. KET QUA NGHIEN CUU VA THAO LUAN

bé xac dinh phuong phap siy phu hop cho siy
com dtra nao, thuc hién cac thi nghiém véi 6 phuong
phap sdy: sdy khong khi nong, sidy khong khi nong
két hop hong ngoai, sdy bom nhiét, sy bom nhiét
két hop hong ngoai, siy tang soi va sdy tang soi két
hop héng ngoai v6i mic nhiét d6 tac nhan say la
40°C, van toc tac nhan sy trong cac thi nghiém sy
la 0,5 m/s [11]. Rieng phuong phéap sdy tang soi va
say tang soi két hop hong ngoai 1a 2 m/s dé com dira
soi déu trong buong sdy. Viéc xac dinh phuwong phéap
sdy phtu hop dua trén co s& thoi gian sdy va chat
lwong cia com dita sau khi sdy: mau sac, ham luong
dinh duong (chat béo).

Trong cac thi nghiém sau méi 0,5 gio sdy ldy
mau mot lan. Moi phuong phép sdy duoc thyc hién
lap lai 3 1an, cac s6 liéu duoc tinh tir gia tri trung binh
ctia 3 1an lap lai.

3.1. Két qua xac dinh tdc do giam 4m ctia vat liéu
sdy

Két qua sdy com dira bing phuong phap siy
khong khi nong sdy, sdy bom nhiét, sdy tang soi
duoc trinh bay trong hinh 2.
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Hinh 2. Qua trinh gidm 4m clia com dtra khi sdy
& 3 phuong phap
bé thi gidm 4m trén hinh 2 cho thdy, thoi gian
dé siy com dira nao qua cac phuong phap say tir 4m
do 44% xuong am do yéu cau < 4% thi thoi gian sy cu
thé nhu sau:

Phuong phap sdy khong khi néng: thoi gian say
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2,8 gior (168 phut), toc do gidm 4m trung binh trong
qua trinh sy 14,3%/gio.

Phuong phap sdy bom nhiét: thoi gian sdy 2,2
gi® (132 phut), toc do gidam 4m trung binh trong qua
trinh sy bom nhiét 18,2%/gio.

Phuong phap sdy tang soi: thoi gian sdy 1,5 gio
(90 phut), toc do giam 4m trung binh trong qua trinh
sy tang soi 27,1%/gio.

Khi cac phuong phéap trén két hop thém hong
ngoai thi két qua sy com dira nao duoc trinh bay
trong hinh 3.
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Hinh 3. Biéu d6 giam 4m ctia com dita nao khi
két hop hong ngoai
Thoi gian dé sy com dira bang cac phuong phap
say két hop thém birc xa hong ngoai tir Am do 44% t6i

am do yéu cau < 4%, nhin chung thi thoi gian sy
giam dang ké, cu thé nhu sau:

Phuong phap sdy khong khi nong két hop bic
xa hong ngoai: thoi gian siy 2,3 gio (138 phut), toc
do giam 4m trung binh trong qua trinh sy 1a 17,8
%/ gio.

Phuong phap sdy bom nhiét két hop bic xa
hong ngoai: thoi gian say 1,8 gio (108 phut) sy, toc
do6 gidm 4m trung binh trong qua trinh siy la
22,7%/gio.

Khi sdy theo phuong phap sdy tang soi két hop
bttc xa hong ngoai: thoi gian say 1 gio (60 phut), toc
d6 gidm 4m trung binh trong qua trinh siy la
40,3%/gio.

Ung v6i mbi phuong phap sy, néu c6 sy hd tro
ctia buc xa hong ngoai thi thoi gian sdy giam xuong
dang ké, do hiéu tmg hap thu nang luong kiéu bic xa
nén com dtra duoc gia nhiét tir bén trong, chiéu dong
nhiét hudng tir trong long vat liéu ra bé mat vat lieu
sdy cung chiéu voi chiéu chuyén 4m. Do d6, qua
trinh tach 4m duoc thuan loi hon, dong luc cia qua
trinh sdy tang lén nén thoi gian gidm xuéng. Téng
hop qua trinh giam 4m cta com dira qua 6 phuong
phap sdy tai muc nhiét do 40°C duoc trinh bay trong
bang 1 va hinh 4.

Bang 1. Thoi gian sdy va toc do gidm 4m clia cac phuong phap say

N Téng soi két Bom nhiét két | Khong | Khong khi nong
. Tang , Bom ) , P ,
Phuong phap say N hop biic xa . hop btic xa khi | kéthop buc xa
soi X . nhiét X . . R .
hong ngoai hong ngoai | ndéng hong ngoai
Thoi gian sdy (gio) 1,5 1 2,2 1,8 2,8 2,3
Toc do giam 4m (%/gio) 27,1 40,3? 18,24 22,7¢ 14,3¢ 17,84

Ghi chu: Céc gid tri ¢o ky hiéu chir khac nhau: khac biét co y nghia ¢ mutc y nghia 0,05.
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Cac phirong phap say ngoat

Hinh 4. Biéu d6 so sanh t6c d9 gidm 4m ctia cac
phuong phap sdy

3.2. Két qua x4c dinh mau sic ciia san phdm sau
khi say

Bén canh chi tiéu vé thoi gian, su thay déi mau
sdc san phdm sau khi sdy ciing 1a chi tiéu danh gia
chat luong san phdm sdy. Vé cam quan san phim
com dtra nao, cac mau com dtra sau khi say kho cé
thé xac dinh chat luong do trang bang cam quan, do
d6 mau sic ctia com dira duoc xac dinh bang phuong
phap do mau bang thiét bi chuyén dung theo thang
mau Lab, day 1a phuong phap duoc nhiéu cong trinh
nghién cttu ap dung. Cac két qua xac dinh AE* cta
cac phuong phap siy duoc xir ly thong ke bang
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phuong phap LSD da cho thay c6 su khac biet vé mat
thong ké. Két qua duoc trinh bay trong bang 2 va

hinh 5.

Béng 2. So sanh chi s6 ctia com dira sau khi sdy véi cAc phurong phép sdy
Tang so6i Bom nhiét ,
) - - i . Khéng khi
Phuong phap sdy Th; Tang soi keE hop Bom nhiét keE hop Kl’101,1g nong két hop
truong hong hong |khinéng A .
. . hong ngoai
ngoai ngoai
AL* 9 6,4 5,7 8,5 8,2 9,4 7,2
Chi s6| Ab* -2,9 -3,1 -2,5 -2,8 2,4 -3,3 -2,8
mau Aa* -0,4 -0,4 -1,2 -1,2 -1,4 -1,2 -1,4
AE* 9,462 7,12b 6,342 9,03¢ 8,661 10,03" 7,85¢

Ghi chu: Céc gid tri co ky hiéu chir khdc nhau: khac biét co y nghia ¢ murc y nghia 0,05.

B Chi s0 mau L* B Chi so mau E*
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Thitruong ~ Tangsdi  Tangséikét Bomnhidt Bom nhiét két Khongkhi  Khong khi
hop hong hop hong nong néng két hop
ngoai ~ ngoai hdng ngoai
Céc phuong phép say

Hinh 5. Su thay ddi chi s AL* va AE* & c4c phuong phap say

Tir cac két qua trén cho thay su thay déi mau sac
ctia com dira ¢6 xu huong thay doi khi thay déi cac
phuong phap sdy. Mau sac ctia com dtra thay ddi cha
yéu la do sy mat mau trang cta com dtra sau khi sdy,
ung voi gia tri AL* tang lén. Chi s6 AL* thap nhat 1a
5,7 va cao nhat 1a 9,4 twong tmg v6i phuong phap sy
tang soi két hop buc xa hong ngoai va phuong phap
say khong khi nong.

3.3. Két qua x4c dinh ham lugng chat béo cua
san phdm sau khi say

Chat béo trong com dira ciing la chi tiéu quan
trong dé danh gia chat luong san pham sy, chat béo
trong com dira duoc xac dinh bang phuong phap
AOAC 871.01-1997, két qua duoc trinh bay trong
bang 3 va hinh 6.
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Bang 3. Két qua xét miu chit béo trong com dira

.= Ham lwong

St Loai mau chat béo (%)
1 |Mau tuoi 58,742
2 |Mau sdy tang so6i hong ngoai 58,722
3 |Mau sdy tang soi 58,06"
4 |Mau sdy bom nhiét hong ngoai 57,21¢
5 |Mau sy bom nhiét 56,844
5 Mau 'sé{y khong khi nong hong 56,04°

ngoai

7 |Mau sy khong khi nong 55,99¢
8 |Mau thi truong 30,10"

Ghi chu: Cic gid tri co ky hiéu chir khic nhau:
khac biét co y nghia ¢ muitc y nghia 0,05.
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Céc mau thi nghiém

Hinh 6. Biéu d6 so sanh ham luong chat béo

Tir két qua phan tich mau cho thay thanh phan
chat béo trong com dira sau khi sdy khong thay déi
nhiéu nhung ham luong van cao hon mau com dira
mua trén thi truong. Cu thé, thay ddi tir 58,72% dén
55,99% tng v6i phuong phap sy tang soi két hop
hong ngoai va sdy khong khi nong.

Hinh 7. Mot s6 miu com dita sau khi sdy

Ttr nhimg két qua thuc nghiém, phan tich va
danh gia trén thi phuong phap sy tang soi két hop
hong ngoai 1a phu hop voi sdy com dira nao, vi
phuong phéap sdy nay cho ra san phdm com dira sau
khi sdy c6 mau sic tot nhat (mau san phdm sau khi
sdy sai biét it nhat so voi mau ctia dita tuoi nguyén
lieu), ham luwong dinh duong con lai cao nhat (gan
vOi mau tuoi) va thoi gian sdy 1a ngan nhat.

4. KET LUAN

Két qua nghién ctru xac dinh thoi gian sdy, chat
lwong san phdm com dtra sau khi sy cho 6 phuong
phap sdy khac nhau, tng véi diéu kién sdy nhu nhau,
da xac dinh duoc phuong phap sdy tang soi két hop
hong ngoai 1a phu hop cho siy com dita. Theo

phuong phap sy nay, tmg véi nhiét do say 40°C, van
toc tac nhan sdy 1a 2 m/s thi thoi gian say 1a 1 gio,
com dtra sau khi sdy c6 mau tring sang voi chi so
AL*1a 5,7, @0 léech mau chung AE"1a 6,34, ham luong
chat béo 1a 58,72%, dap ung duoc yeéu cau xuat khau
theo tieu chudn Viet Nam TCVN 9763: 2013.

Két qua nghién ctu trén 1a co sé dé hoan thién
quy trinh cong nghé sdy com dita nham trién khai
ung dung rong rai trong thuc tién san xuat.
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STUDY ON DETERMINATION OF SHREDDED COCONUT DRYING METHOD
Le Anh Duc, Vo Minh Trong, Bui Manh Tuan
Summary

Coconut oil has occupied an important position in the world market. Besides, being used in oil pressing
industry, coconut meat is also valuable food sources for the human being. However, the method of drying is
mainly drying sun, manual drying, semi-automatic drying... so shredded coconut after drying has not
ensured the quality of color and nutrient content. The research was conducted on drying of shredded
coconut with six methods, including of hot air drying, hot air assisted infrared drying, heat pump drying,
heat pump assisted infrared drying, fluidized bed drying and fluidized bed assisted infrared drying to
determine the appropriate drying method based on the assessment of moisture drying rate, color and
nutrient content of coconut after drying. The results showed that the fluidized bed assisted infrared drying
method was suitable for shredded coconut drying, the drying temperature of 40°C, drying time of 1 hour,
drying rate during drying was 40.3%/h, desiccated coconut after drying is bright white with the index AL* of
5.7, the general color deviation AE* of 6.34, the fat content of 58.72%, characteristic flavor, meet the require
Vietnamese standard.

Keywords: Shredded coconut, fluidized bed drying, infrared, drying rate.
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