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1. DAT VAN DE 

Bao quan bang phuong phap say kho doi vdi nong san thuc pham ndi chung va rau qua noi 
rieng la mot kT thuat co xua nhung da dugc nghien ciru hoan thien va bd sung nhieu trong the ky 
20, khi ma nhu cau ve san pham rau qua say ngay cang gia tang. Nhieu nghien ciru da tap trung 
vao cac y6u td anh hudng den chat lugng va hieu qua ciia qua trinh say, trong dd muc tieu chat 
lugng luon dugc uu tien. Ket qua nhieu cong trinh nghien cijoi cho thay hau het cac loai rau qua 
la cac vat lieu khong ben nhiet, viec xac djnh nhiet do bien tinh cua no phan Idn dua vao thuc 
nghiem vdi cac ddi tugng la protein va tinh hot [9, 10, 13, 18. 19, 23]. Mot phuong phap nghien 
cim tien tien ban bIng sir dung dien tir quet de xac djnh nhiet do bien tinh da dua ra ba giai doan 
ciia su biln tinh dugc thi hien qua nhtrng pham chat: Sir bien tinh ciia protein, sir ho hda tinh bgt 
va su thay doi ciia pha nude. Mire do bien tinh do nhiet do phu thugc vao do chira am cua vat 
lieu [20]. Mire do biin tinh ciia moi loai rau qua la khac nhau, ndi chung nhiet do tren 60°C 
protein bien tinh va tren 90°C thi dudng fruetoza bit dau bj caramen hoa, cac phan irng tao ra 
melanoidin, polime boa cac hgp chit cao phan tir xay ra manh. Rau qua kha da dang ve chiing 
loai, tinh ehit va thanh phan cung nbi^u khac biet, de dua ra giai phap lija chgn cong nghe say 
phii hgp vdi mdi loai rau qua (hoac nhom rau qua), nhlm bao toan chat lugng ve dinh duang, thj 
hieu va cam quan vdi chi phi sly hgp li la mot vin de can thiet [2 - 7]. Trong pham vi nghien 
ciru nay chiing toi tap trung vao 03 nhdm doi tugng rau qua: Giau chat beo, giau vitamin va gia 
vj. Muc tieu cua nghien ciru lam ca sd khoa hgc nhlm djnh hudng, de xuat phuang phap va 
nhiet do sly phii hgp vdi ddi tugng rau qua cu the. 

2. VAT LIEU VA PHÛ OTNG PHAP NGHIEN ClTU 

2.1. Vat lieu nghien cuu 

- Dira: Ten khoa hgc Cocos nucifera L, thugc bg Dira Palmaecae. Nguyen lieu sir dung 
cho nghien cuu la Dira qua ngudn gdc Tinh BSn Tre, do tuoi thu hoach 12 thang. Moi qua sau 
khi sa chk thu dugc khoang 400g ciii diia tuoi. 

- Cd rot: Ten khoa hgc Daiicus carota L, thugc hg hoa tan Umbelliferae. Nguyen lieu Ca 
rot sir dung cho nghien cOru dugc trong tai Huyen Cim Giang - Tinh Hai Duang, vu muon thu 
hoach vao thang 3, thang 4. Trgng lugng phan cu trung binh khoang 150 - 200g/cu. 

- Toi: Ten khoa hgc Allium sativum L, thugc hg Hanh Alliaceae. Nguyen lieu Toi sir dung 
cho nghien ciru dugc trong va thu hoach vao thang gieng tai Huyen Kinh Mon - Tinh Hai 
Duang. 

2.2. Doi tuong nghien cuu 
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Chi tieu chat lugng ciia cac loai rau qua nghien cim 

Yeu td nhiet do anh hudng den chat lugng ciia san pham va thai gian say. 

3. PHU^ONG PHAP NGHIEN ClTU 

Hinh 1. Thiet bi say Retsch TGI 

3.1. Thiet bj su dung 

3.1.1. Thiet bi say thi nghiem 

Model Retsch TGI (Dire) 

+ Nguyen li say kieu tang soi vdi nhiet do cd the dieu 
khien tu dgng trong khoang 5 0 ^ den HO^C 

+ Tdc do gio cd the dieu khien tir 1-10 mire, tuang 
ling vdi tdc do gio tir 1 - 7 m/s. 

+ Nang suat: 2 - 3 kg nguyen lieu/me 

+ Cong suit thiat bj: 2750 W 

+ Nguon dien sir dung: lfa/220v/50hz 

3.1.2. Thiet hi phuc vu xif li mau vd phan tich cac chi so hod li 

Bao gom bd trich li Shoxlet, Behr, Labor Technik (Dire) va thiet bj sac ki long hieu nang 
cao HPLC Avp, Shimadzu (Nhat Ban). 

3.1.3. Dung cu vd thiet bi do khac 

Thiet bj do tdc do gid testo 445 (Due); May do do am nhanh Adam AMB310 (Anh) va 
cac dung cu khac nhu can phan tich, can dTa... 

3.2. Phuong phap thi nghiem 

3.2.1. Chudn bi nguyen lieu 

Sau khi sa che doi vdi dira lay phan ciii thai lat cd do day 2 mm, ca rot nao theo dang sgi cd 
dudng kinh 3 mm va tdi thai lat day 2 mm. Xir li nguyen lieu trudc khi say ddi vdi dira va ca rot 
sir dung phuang phap chan qua nude ndng 80°C trong thai gian 3 phut, vdi tdi xu' li ngam nude 
pha hoa chat Na2S205 vdi ham lugng 2 g/lit trong 4 phut. Nguyen lieu dugc can trudc va sau khi 
xu li vdi khoi lugng mau say cho mdi thi nghiem la 2500 g. 

3.2.2. Tien hanh thi nghiem 

Dieu kien chung ciia cac thi nghiem vdi tdc do gid dieu chinh d mire 5 m/s (Bin say chua 
chira nguyen lieu). Mdi loai nguyen lieu dugc tien hanh 04 thi nghiem tuang irng vdi nhiet do 
50°C, 60°C, 70°C, SOT va ki hieu cho mdi loai nguyen lieu cu th6 la ciii dira (D50, D60, D70. 
D80), ca rot (C50, C60, C70, C80) va tdi (T50, T60, T70, T80). So lieu thi nghiem dugc cap 
nhat 30 phiit/lan bang each ddng thai lay mau phan tich do am va can khoi lugng (mdi thi 
nghiem dugc lap lai 3 lan va lay sd lieu la gia trj trung binh). Do am cudi qua trinh say thi 
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nghiem cua dira, ca rot va tdi la 5%,10% va 10%. M I U nguyen lieu sau khi sly dugc ddng trong 
till PE vdi trgng lugng 100 g/tiii, luu gTu bao quan d dieu kien nhiet do 15 - 18°C trong thdi gian 
tien hanh phan tich danh gia chit lugng. 

3.3. Phuffng phap danh gia chat lucfng 

3.3.1. Phuang phap phan tich cac chi tieu hod hoc 

Chat lugng san pham giau chit beo dugc danh gia thong qua cac chi tieu: chi so axit. chi so 
peroxide va chi sd iod 

Chat lugng san pham giau vitamin trong nghien cim nay la ca rot dugc danh gia thong qua 
chi tieu ham lugng (3-carotene. 

Chat lugng san pham la rau gia vj dugc danh gia thong qua ham lugng tinh diu. 

- Phan tich chi so axit: Chi s6 axit cua dau beo trong ciii dira duac xac dinh theo AOCS 
Cd3d-63-1997 

- Phan tich chi so peroxide: Chi sd peroxid ciia dau beo trong ciii dira duac xac dinh theo 
AOCS Cd8-53-l997 

- Phan tich chi so iod: Chi sd iod ciia dau beo trong ciii dira dugc xac dinh theo AOCS 
Cdl-25-1997 

- Phan tich ham luang ^-carotene: Nguyen tac cua phuang phap dimg dung mdi tach chiet 
P-caroten tii' cac mau thi nghiem, sau dd dua mot lugng nho vao he thong HPLC de djnh tinh va 
djnh lugng thanh phan (3-caroten trong mau dua vao sac ki dd ciia dung djch chuan. Can 
khoang 5 g djch ddng hda cho vao bau chiet mau tdi, chiet vdi 25 ml hon hgp dung mdi acetone 
va benzen sau dd dugc lgc qua pheu cd chira NaiSO^ khan, mau chiet thu dugc tiep dd dugc say 
kho tren may cd chan khdng d 40° nham loai bet axeton va benzene. Mau thu dugc chay tren 
HPLC, 10 Avp, Shimadzu, Nhat ban tren pha dgng acetone: n hexan (18:82), detector UV budc 
sdng 471 nm. Djnh tinh va djnh lugng f3-carotene dugc xac djnh dua tren chat chuan P-carotene 
99,9%) (Merk). Ket qua dugc tinh theo ham lugng chat khd. 

- Xac dinh hdm luang tinh dau: Ham lugng tinh dau dugc xac dinh tren bg Clevenger d>l 

3.3.2. Phuong phap cdm quan 

Cac tinh chit cam quan ve mau sic (dira, ca rot) va miii (tdi) dugc phan tich cam quan bang 
phuang phap md ta [14]. 

4. KET QUA VA THAO LUAN 

4.1. Anh huong cua nhiet do den thoi gian va kha nang tach am 

Sd lieu tdng hgp dugc biiu d\ln tren do thj ve mdi quan he giira do am ciia nguyen lieu va 
thdi gian sly d cac nhiet do khac nhau, tuang irng vdi cac san pham ciii dira, ca rdt va tdi (Hinh 
2, Hinh 3 va Hinh 4). Ket qua cho thiy: 

- Anh hudng cua nhiet do den thdi gian sly ciia ca 3 san pham la kha Idn. Xet quy luat theo 
chi6u giam nhiet do tir 80°C, 70°C, 60°C den 5()°C thi thdi gian sly cua ca 3 san pham luon gia 
tang, trong dd mire gia tang Idn nhit trong khoing tir 60°C den 50°C, cu the ddi vdi ciii dira va 
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ca rdt thdi gian gia tang 30 phiit va vdi tdi la 90 phut. Dieu nay chung td rang qua trinh say ciii 
dira va ca rdt cd kha nang tach am cao ban so vdi tdi. . 

"D50 

•D60 

60 75 90 105 120 135 150 165 ISO 

Thai gian say (Phiit) 

Hinh 2. Anh hudng ciia nhiet do den thdi gian va kha nang tach am cua ciii dira 
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Hinh 3. Anh huang ciia nhiet do den thdi gian va kha nang tach am cua ca rot 
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Hinh 4. Anh hudng ciia nhiet do den thai gian va kha nang tach am ciia toi 

- Xet ve nang lugng lien ket am theo quan diem [1, 21] tren ca sd djnh tinh "Nang lugng 
lien ket ciia cac trang thai nude lien ket khac nhau anh hudng tdi qua trinh say khd do can cd 
them nang lugng de tach nude lien ket ra khoi nude tu do", vdi nghien nay chua dii ca sd ve 
djnh lugng mire nang luang lien ket am cua mdi ddi tugng say, song cd the dua ra nhan djnh: 
Do do am ban dau ciia ciii dira, ca rdt va tdi la khac nhau, bd qua giai doan say cd tdc do khdng 
ddi va xet den giai doan say cd tdc do giam dan. Ddi vdi ciii dira tai khoang do am 10% - 20% 
(tuy theo nhiet do say, hinh 2) va vdi tdi trong khoang do am 25%) - 35%) (hinh 3) la diem bat 
dau cua giai doan say tdc do say giam dan, tuang ung vdi hai khoang do am tren ddi vdi ca rdt 
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(hinh 3) thi ranh gidi giira 2 giai doan sly khdng cd phan biet rd rang. Nhu vay cd th^ ndi luc 
lien ket am cua tdi la chat che ban vdi ciii dira va lien ket am yeu ban ca la ca rot, di^u nay cung 
ddng nghTa vdi nang lugng lien ket am theo thir tu giam din tir tdi, ciii dira va ca rdt. 

- Nhan xet mot so bien ddi ciia vat lieu trong qua trinh sly: Doi vdi ciii dira thi nghiem sd D80 
khi do am giam xudng khoang 12%o - 10% cd hien tugng tren b^ mat xult hien lap mang diu 
khac vdi cac thi nghiem cd nhiet do thip ban. Nhu vay nhiet do gidi ban vao giai doan cuoi ciia 
qua trinh say ciii dira can thap ban 80°C de tranh va ban ch§ mire do tach diu cd th^ gay chay 
khet va oxy hoa lam giam cap chat lugng. Ddi vdi tdi trong ca 4 thi nghiem khi do Im cua vat 
lieu giam xudng khoang 35%) tren be mat xuat hien Idp keo dinh, hien tugng nay ciing gan nhu 
tuang irng vdi giai doan tdc do say giam dan va be mat chuyen dan sang trang thai khd cung khi 
do am giam xudng 10% - 11 %. Ddi vdi ca rdt thi trong qua trinh say b^ mat tir tuai dSn khd xdp 
khdng cd hien tugng khac thudng ngoai sir co ngdt thS tich. 

4.2. Anh huong cua nhiet do den chat luvng san pham 

- Mau ciii dira: Nguyen lieu trudc khi say va sau khi say d cac che do nhiet do khac 
nhau dugc phan ti'ch cac chi tieu hoa hgc va cam quan. Ket qua phan tich cho ciii dira dugc trinh 
bay trong Bang I. 

Bdng 1. Ket qua phan tich mot sd chi tieu chat lugng ciii dira 

Chi tieu chat lugng 

Chi so axit' (mgKOH/g) 

Chi sd peroxid (meq) 

Chis6iod*(gl/100g) 

Mau sac cam quan 

Mau trudc khi say 

0,27 ± 0 , 0 1 1 " 

0,23 ±0,013 

9,63 ±0,016 

Trang nga 

D50 

0,29 ± 
0,009 

0,27 
(±0,031) 

9,61 ± 
0,013 

Trang nga 

D60 

0,32 ± 
0,013 

0,42 

(±0,034) 

9,33 ± 
0,010 

Trang nga 
vang nhat 

D70 

0,33 

±0,010 

0,79 

(±0,010) 

9,34 

±0,016 

Trang nga 
vang nhat 

D80 

0,35 

±0.011 

0,90 

± 0,026 

9,32 

± 0.009 

Trang nga 
vang cd vet 

sam 

• Cac chi s6 nay dugc xac djnh cho dau dira trich ly tir ciii dira; 

** Do lech chuan giiia cac phep do, so lan lap 2. 

De danh gia chit lugng diu dira, san pham giau cac loai axit beo no (trong dd C10:0, 
C12:0, CI4:0 chiem phIn Idn tdng khdi lugng thanh phan cac axit beo), chi sd axit, chi so 
peroxid va chi so iod da dugc phan tich cho tit ca cac mlu. Cac chi so axit, peroxid cang thap 
bieu thj chat lugng dau cang it bi bien ddng do qua trinh oxi boa dudi tac ddng ciia nhiet do va 
thdi gian. Do thanh phIn chii yeu cua dau dira la cac axit beo no. khd bj phan buy so vdi cac axit 
beo khdng no d nhiet do cao va thdi gian dai nen ket qua phan tich cho thay mac dii say den 
8 0 ^ nhung chi so axit, peroxid, va iod deu nim trong khoang gidi han cho phep ciia dau dira 
tieu chuIn [8]. Tuy nhien khi so sanh cac gia trj ciia cac chi sd d cac nhiet do say khac nhau ta 
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thay chi sd axid, chi sd peroxide tang theo nhiet do say, dac biet rd ret ddi vdi chi sd peroxid. 
Trong khoang nhiet do say 50°C va 60°C cac chi sd nay tang nhung so vdi khoang nhiet do cao 
ban la 70°C va 80°C chi sd axit va peroxid cd su khac biet, dieu nay cho thay nhiet do cd tac 
ddng den chat lugng dira say nhung anh hudng dang ke khi nhiet do cao ban 60°C. Dieu nay 
hoan toan phii hgp vdi li thuyet ve qua trinh oxy hda chat beo bdi oxy phan tir, khi dd bat dau 
hinh thanh nhieu hgp chat hydroperoxyd. Chi sd iod cung thay ddi nhung giiia cac mau tuoi va 
say d 50°C, 60°C, 70°C va 80°C, su thay ddi nay khdng rd net. Mau sac cam quan cung cho thay 
tir nhiet do tren 60°C, chat lugng cam quan thay ddi. Ket qua phan tich cho thay san phan dira 
tuai cd the say bang phuang phap tang sdi d nhiet do 60°C ma khdng anh hudng dang ke den 
chat lugng san pham. 

- Mau ca rot: Ket qua phan tich ham lugng P-carotene va mau sac cam quan cua cac mau 
ca rdt trudc va sau khi say dugc trinh bay trong Bang 2 va Hinh 5. 

Bdng 2. Ket qua phan tich chi tieu chat lugng ca rdt 

Chi tieu chat lugng 

Ham lugng P-carotene 
(ug/lg chat khd) 

Mau sac cam quan 

Mau trudc khi say 

0,540 

dd cam tuai 

C50 

0,068 

dd cam 

C60 

0,060 

vang 
cam 

C70 

0,056 

vang cam 

C80 

0,053 

vang 
cam 

Ddi vdi ca rdt, ham lugng P-carotene, chi tieu chat lugng dac trung ciia ca rdt giam rat 
nhanh dudi tac dung cua nhiet do cao, dieu nay khdng the tranh khdi vi p-carotene la mot chat 
de bj phan buy d dieu kien binh thudng chii yeu do nhiet do va ddng phan boa [11]. Ket qua 
phan tich HPLC (bang 2 va hinh 5) cho thay khi say d 50°C trd di, ham lugng p-carotene mat di 
87 den 90%, phii hgp vdi cac nghien cim trudc ve gia nhiet cho ca rdt bang phuong phap say va 
chin [12, 17]. 

. i 

iii 

Hinh 5a. p-Carotene chuan 
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i ! 
i I 

Hinh 5b. Ca rot trudc khi sly Hinh 5c. Ca r6t sky a SOX 

Hinh 5. Sac ki do phan tich carotene, HPLC. 471 nm 

Tuy nhien neu ca rdt cd do am cao va bao quan d dieu kien boat do nude cao ciing se dan 
tdi giam dang ke thanh phan carotene trong thdi gian bao quan [22]. Dieu nay chirng td tuy P-
carotene giam khi say tang sdi nhung qua trinh lam giam thuy phIn la cin thik ddi vdi san pham 
giau vitamin. Mac dii san pham ca rdt say d 50°C den 80°C van giir dugc mau sic dac trung. 
nhung nen ban che yeu td nhiet do bang cac phuang phap thich hgp di: lam giam su mit mat 
thanh phan cd gia trj dinh dudng va sire khoe. 

- Mau toi: Ddi vdi nguyen lieu rau qua nhdm gia vj, chi tieu chat lugng dugc lua chgn 
phan tich va danh gia la ham lugng tinh dau tinh theo % chat khd vi day chinh la yeu td quyk 
dinh den chat lugng miii vj va cac tinh chat boat tinh sinh hgc ciia rau gia vj. Ham lugng cac 
chat bay hai dugc xac djnh bang phuang phap chung cat cudn theo hai nude. Ham lugng tinh 
dau cd chira trong nguyen lieu tuai la 0,13% tuang img 0,39% so vdi ham lugng chit khd, khi 
say d nhiet do cao tren 70°C cd su mat mat dang ke tuang irng 41% d nhiet do 80"C cd the do 
thanh phan chii yeu va dac trung trong tinh dau tdi la diallyl trisulfide [1 5, 16]. 

Bdng 3. Ket qua phan ti'ch chi tieu chat lugng tdi 

Chi tieu chat lugng 

Ham lugng tinh dau 

(% chit khd) 

Miii cam quan 

Mau sac cam quan 

Mau trudc khi 
say 

0,39 

Miii tdi dac 
trung 

trang lan tim 
dac trung 

T50 

0,27 

Miii tdi 
hang 

trang lan 
tim 

T60 

0,24 

Miii tdi hang 

trang nga 
vang 

T70 

0,23 

Miii hang 

trang nga 
vang 

T80 

0,23 

Miii 
hang 

vang 
nhat 

5. KET LUAN 

Anh hudng ciia nhiet do den kha nang tach am ciia ciii dira. ca rdt va tdi la khac nhau. 
Trong dd vdi ciing diSu kien say va trang thai am thi chi phi nang lugng cho tach am cua tdi cao 
ban ciii dira va thap nhat la ca rdt. 

Qua kk qua phan tich vdi cac chi tieu chat lugng dac thii ciia mdi nhdm rau qua giau chat 
beo (ciii dira). giau vitamin (ca rdt) va gia vj (toi) cd the riit ra mot sd ket luan: 
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Anh hudng cua nhiet do tii' 50°C den 80°C den chat lugng ciia ciii dira sau khi say la khdng 
Idn, do chat beo trong ciii dira cd thanh phan chu yeu la axit beo no kha ben nhiet. Tuy vay de 
giri dugc chat lugng san pham khdng bi xudng cap trong thdi gian bao quan do sir oxy boa can 
tranh hien tugng bj tach dau trong qua trinh say do nhiet do cao, nhat la vao giai doan cudi ciia 
qua trinh say. 

Ca rdt dai dien cho nhdm rau qua giau vitamin vdi ket qua khao sat da chirng td tinh khdng 
ben nhiet, vdi mire do ton that ham lugng P-carotene la kha Idn. cu the theo quy luat nhiet do 
say tang tir 50°C den 80°C thi muc do ton that ham lugng P-carotene khoang 87% - 90%. 

Tdi dai dien cho nhdm gia vj vdi chi tieu chat lugng chinh la ham lugng tinh dau dac trung 
cho miii vj cua tdi. Ham lugng tinh dau giam dang ke theo xu hudng nhiet do tang va su mat mat 
nay la 41% sau 180 phut say. 

Ddi vdi ca rdt va tdi de giir dugc chat lugng cao trong qua trinh lam khd can phai lira chon 
cac phuong phap say it cd tac dgng anh hudng do yeu td nhiet do cao. 
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SUMMARY 

STUDY ON DRYING TEMPERATURE ON DRYING DURATION AND QUALITY OF 
DRIED VEGETABLES 

Temperature effect to drying time and product quality have been investigated on 3 groups 
of vegetable: fat-rich, vitamin-rich and spice. Analyses results for acid, peroxide and iodine 
indices for the oil extracted from coconut, collected in Ben Tre, showed that ordinary method for 
drying does not affect much to the overall quality of the material rich in saturated fatty acid. 
However for carrot, representative for the group rich in vitamin, drying at high temperature 
involved high loss of carotene amount up to 90% at 80°C. Similarly, garlic, a well-known spice 
showed decreasing up to 36% of its essential oil as well. This study confirmed that for the 
material rich in vitamin, e.g. carrot and spice, e.g. garlic, it is needed further investigation for 
new drying method instead of traditional drying at high temperature in order to eliminate or 
decrease temperature effect on the overall quality of products. 
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