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TOM TAT

Nghién ciru dugc thuc hién nham muc tiéu danh gla danh hwong cia céng doan tién xir Iy t6i
twoi dén chat lu’o'ng bot toi. Nghién citu danh gia hai phirong phdp la chan 6 3 mirc nhiét
do 80 °C, 85 °C va 90 °C trong thoi gian 1 phit va tién xir Iy toi bang cach ngam trong
dung dich acid citric & cdc mirc nong dé khac nhau la 0,1%, 0,3% va 0,5% trong thoi gian
la 10 phut Bén canh do, danh gia anh huong cua phwong phap Say toi gom say 1oi trong
tu say ung voi 3 mirc nhiét do khdc nhau la 55 °C, 60 °C, 65 °C va phoi nang (sdy tw nhién)
dén chat lieong bot toi ciing dwege thue hién. Két qua nghién citu cho thdy, téi tioi dwoc tién
xir [y bang phwong phdp chan & nhiét do 90°C trong thoi gian 1 phut sé cho bot toi thanh
phdam ¢6 mau kem nhat va thoi gian sdy ngdn. Toi dwoc sdy trong tii Say o nhiét do 60 °C
cho san phdam bét téi ¢6 chit lwong cdm quan cao nhdt. Téi thanh pham c6 mau kem nhat
va ¢o gid tri hoat do cua nudc (aw) la 0,64 dat yéu cau cho qua trinh bao quan. Trong
triong hop nay thoi gian sdy toi can thiét dé san pham dat dé am yéu cau (7%) la 26 gio 10
phat.

Tir khéa: Bot téi, chat liong, hoat do ciia nwée, phwong phdp say, thoi gian sdy, tién xit 1y.

Trich dan: V6 Thi Kién Hao, 2019. Anh huéng phuong phép tién xir Iy nguyén liéu va
phuong phap say dén chat luong bot toi. Tap chi Nghién ciru khoa hoc va Phat
trien kinh t€ Truong Dai hoc Tay Do. 06: 250-263.

*Thac si V6 Thi Kién Hdo - Gidng vién Khoa Sinh hoc vng dung, Truong Pai hoc Tdy PO
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1. GIOI THIEU

Bot té1 1a mot loat gia vi dugc su
dung trong qua trinh ché bién thuc
pham, 1am ting hwong vi cho san pham.
Trong qué trinh san xuét bot toi dién ra
cic bién doi vat 1y, hoéa hoc, sinh hoc
khac nhau. To6i c¢6 chtra cac hop chit
polyphenol, trong qua trinh so ché va
sdy dé bi oxy héa, 1am cho san pham bot
t6i bi hoa nau. Nhiéu phan tng héa hoc
xay ra trong qua trinh xur Iy nhiét toi,
nhu phan Ung hdéa nau va phan ung
Maillard, khién mau cua toi thay doi tir
trang va vang sang nau sam (Kang,
2016). Vi vay, qua trinh tién xir 1y ti co
y nghia cong nghé quan trong.

Phuong phap chan hodc xtr Iy bang
phu gia chdng héa nau thudng dugc ap
dung dé rc ché phan tng hoa nau do6i
voi1 nguyén liéu thuce vat giau polyphenol
oxydase dién hinh nhu téi (Holzwarth,
et al., 2013; Korbel et al., 2013; Nguyén
Vian Muoi ctv., 2014). Phu gia chong
hoa niu thuong duoc st dung phd bién
trong ché bién va bao quan cic nguyén
liéu c6 ngudn gdc thyc vat 1a acid citric
va acid ascorbic. Tuy nhién, nhiéu
nghién ctru cho théy acid ascorbic nhay
cam véi nhiét, c6 thé dé dang bi pha huy
trong ché bién va bao quan thuc pham.
Céc tac dong anh huong dén sy 6n dinh
vitamin C bao gém nhi¢t do, ham lugng
oxy, pH va anh sang (Ottaway, 2002).

Dbi voi cac san pham sdy, dién hinh
nhu bot toi, chat lugng san pham thuong
dugc kiém soat thong qua kiém soat hoat
dd ctuia nudce (aw) cua san pham. Hoat do

ctia nudc 14 mot nhan td rat quan trong
trong viéc quyét dinh chit luong va sy
an toan thuc pham, cac dang san pham
khac nhau s€ c¢6 nhirng gia tri aw khac
nhau (Rockland and Beucha, 1987).
Hoat do cta nudc anh huong dén thoi
gian bdo quan, su an toan, ciu trac, mui
va vi cua san pham Hoat d¢ cua nudc la
mot nhan td rat quan trong trong vigc
diéu khién sy hu hong. Hau hét cac vi
khuan khong phat trién ¢ aw < 0,91 va
hau hét nAm méc ngimg phat trién & aw <
0,70. Bén canh d6, aw con co vai tro rat
quan trong trong viéc quyét dinh hoat
dong cua cic enzyme va Cac
vitamintrong thuc pham va cling anh
huong nhiéu dén mau sic, vi va mui
thom cta thuc pham (Lé My Hong va
Bui Hiru Thuén, 2000).

Tuy nhién, nhiét d6 siy qua cao thi cac
bién doi vat 1y va hoa hoc dién ra manh mé,
anh huong dén chét luong dinh dudng va
cam quan cua san pham (Nguyén Vian May,
2004). Trong tdéi c6 chura vitamin C va
c4c vitamin nhom B (Mai Van Quyén,
2000) 1a cac vitamin nhay cam v&i nhiét.
Ngoai ra, hop chét tinh dau (c6 hoat tinh
khang khuan tu nhién va tao mui thom
dic trung) co trong toi 1a hop chat dé
bay hoi khi sy ¢ nhiét 46 qua cao din
dén su that thoat cac ciu tir chit mui, lam
gidm gid tri cdm quan cua bot to1. Do do,
viéc xac dinh ché do say toi phu hop la
rat can thiét nham lam giam ton that chat
luong thanh pham.

Muc tiéu nghién ctu cia dé tai 1a xac
dinh cac diéu kién ché bién thich hop dé thu
duoc san pham bot toi c6 chat luong cao.
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2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, phu gia

Toé1 nguyén li€u dung trong nghién
ctru 13 t6i tring (toi ta), dugc mua & siéu
thi Coopmart Can Tho. Yéu cau ddi voi
td1 nguyen li¢u 1a kich thudc cu khong
qua nho, khong bi hu hong hay ton
thwong co hoc, 16p vé phia ngoai ¢ dau
cu té1 phai con nguyén ven va cd mau
hoi trang. Trong thoi gian thyc hién dé
tai, toi phai dugc bao quan ¢ noi kho
rdo, thoang mat, tranh tiép xuc truc tiép
v6i anh nang.

Phuy gia sir dung trong tién xir 1y t6i 1a
acid citric (Merk).

2.2. Phwong phap phan tich va do
dac céc chi tiéu

- Mau sdc duoc x4c dinh véi thiét bi
so mau hé mau (L, a, b) Model RC-400.
Két qua dugc thé hién qua thong sé do
sang mau L.

-bo am xac dinh theo phuong phap
say dén khoi lugng khong doi (TCVN
3700:1990).

- Hoat d6 nu6c (aw) xac dinh bing
thict bi do aw Decagon Model P08412.

- Banh gia cam quan san pham bot toi
theo phuong phap cho di€ém theo thi hiéu
v6i (TCVN 7809:2007).

2.3. Phwong phap bo tri thi nghiém

2.3.1. Anh hwong ciia cong dogn
tien xar ly déen chat lwong bét toi

Toi twoi sau tach vo duogc xat lat mong
(do day 1,0 — 1,2 mm), dugc tién xu ly

bang cach chan trong nude ndng cd nhiét
d6 nudc thay doi tir 80 °C dén 90 °C, thoi
gian chan cb dinh 1a 1 phut hodc ngim
trong dung dich acid citric tng véi 3 nong
do khac nhau la 0,1%, 0,3% va 0,5%
trong thoi gian 10 phut. Sau thoi gian tién
xir Iy dat yéu cau, vét toi ra dé réo, siy kho
& nhiét d6 60 °C dén do am 7% (bang véi
d6 4m cua san phém bot toi trén thi
trudng). Toi sau sdy sé dugc nghién thanh
dang bot min, dugc bao quan trong cac tui
PA. Ghi nhan thoi gian séy, xac dinh hoat
dd6 nude (aw), xac dinh d6 sang L cia bot
toi.

2.3.2. Anh hwéng cia ché dj siy dén
chdt lwong bét téi

Toi twoi duge tién xu 1y & diéu kién
thich hop, duoc dé rdo. Tién hanh sdy toi
& 4 ché do sdy khac nhau gdom: phoi
nang (sdy tu nhién), sdy ¢ nhiét do 55
°C, 60 °C va 65°C dén do am dung la
7%. To6i sau khi sdy duoc nghién thanh
dang bot min va dugc bdo quan trong
bao bi PA c6 hut chan khong (d¢ chan
khong 80%) ¢ nhiét 36 phong. Ghi nhan
tho1 gian séy, xac dinh hoat d0 nudc
(aw), danh gia cam quan mau sac, mui va
d6 min ctia bot t6i (95% khdi luong lot
qua ray kich thuéc 16 250 mm (TCVN
7809:2007)). Xac dinh gid tri aw va chi
tiéu vi sinh cua bot toi (tong so vi sinh
vat hiéu khi, tong s6 ndm méc va ndm
men) sau 3 tudn bao quan.

2.4. Phwong phap thu thap va xi ly
so ligu

Thi nghi¢m duogc tién hanh trén co s&
thay d6i mot nhan t6 va co6 dinh céac
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nhan t6 con lai. Két qua cua thi nghiém
trudc dugce su dung lam thong s6 ¢6 dinh
cho thi nghiém ké tiép. Cac thi nghiém
dugc bb tri ngiu nhién voi 3 1an lap lai.

S6 liéu duoc thu thap va xt 1y bang
phan mém théng ké SPSS 16.0. Phan
tich phuong sai (ANOVA) va kiém dinh
LSD dé két luan vé su sai khac gitra
trung binh cac nghi€ém thirc.

3. KET QUA THAO LUAN

3.1. Anh hwéng ciia cong doan tién
xir Iy dén mau sic bt téi

Qua trinh tién xir Iy nguyén liéu bang
phuong phap chan hoic ngam acid citric
déu gitp cai thién déng ke mau sic cla
bot toi khi so sanh v6i mau doi chimng,
trir mau bot toi duoc thu nhan tir nghiém
thirc ngdm trong dung dich acid 0,1%
(Bang 1). Qua trinh tién xu 1y nhiét toi
nguyen liéu (chan) gitp cai thién mau
sic ciia bot toi thanh pham duoc 1y giai
la do tac dong cua vi¢c vO hoat enzyme
hoa nau polyphenoloxydase (Fante and
Norefia, 2012). Khi ting nhiét do chan tir
80°C dén 90 °C hiéu qua v hoat enzyme
hoa nau ting, thé hién qua mau sic cia

bot t6i thay d6i tr mau vang sam dén
mau kem nhat Gng véi gid tr1 d§ sang
ting dan tir 84,33+0,38 dén 84,75+0,25.
Tuy nhién khong c6 su khac biét co y
nghia thong ké vé do sang ctia mau bot
té1 thu dugc tr 2 nghi€ém thirc chan &
85°C va 90 °C. Khi tién hanh danh gia
kha nang vo hoat polyphenoloxydase
bang thudc thtr guaicol (1%) va H0
(3%), két qua cho thay lat toi dugce chan
& 90 °C khong xuat hién cac ddém den
trén bé mat. Piéu dé cho thiy viée tiép
tuc gia ting nhiét do chan trén 90 °C I
khong can thiét do qua trinh chan & 90°C
da giup vo hoat hoan toan enzyme hoa
nau co6 trong nguyén li¢u. Thém vao dé
allicin 12 thanh phan chinh quyét dinh
mui thom va gia tri dugc ly cua toi
nhung lai rat kém bén dudi tac dong ciia
nhiét do (Mai Van Quyén, 2000). Ngoai
allicin, trong téi con c6 mot luong dang
ké vitamin C va mot luong nhod cac
vitamin nhém B (Mai Vin Quyén,
2000). Vitamin C rat nhay cam voi nhiét
dd cao cua qua trinh ché bién. Do do,
qua trinh chan t6i xit 1at ¢ nhiét do qua
cao 1a khong mong mudn.

Bang 1. Anh huéng cua cong doan tién xir Iy dén mau sac bot toi

Phwong phap tién xic ly  Nhiét dd (°C) hoic nong d phu gia (%) Mau L
Ddi ching 79,03+0,25°
80 °C 83,75+0,33"
Chan 85 °C 84,33+0,38%
90 °C 84,750,259
0,1% 83,25+0,25"
Ngam acid citric 0,3% 83,69+0,38"
0,5% 84,30+0,25%

Ghi chu: cdc chir cdi a, b, ¢, d trong cung mot cot chi sy khac biét o murc y nghia o = 0,05.
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Bén canh d6, dé wrc ché phan tmg hoa
nau do enzyme & cac nguyén li¢u thuc
vat thi acid citric thuong dugc st dung
trong giai doan tién xtr 1y nguyén liéu.
Enzyme xtc tac cho phan ting hoa nau &
téi la polyphenoloxydase. Polypheno-
loxydase xuc tac cho sy oxy hoa lam
ngung tu cac hop chat phenol khi ¢ sy
hién di¢én ctua oxy. Do enzyme polyphe-
noloxydase c6 pH t6i thich trong khoang
trung tinh (Paul and Palmer, 1972), viéc
stt dung cac chat c6 tinh acid dién hinh
nhu acid citric dé diéu chinh pH méi
truong thap hon pH t6i uu cua enzyme
s& gitp han ché hoat dong cia enzym
polyphenoloxydase. Hon nira acid citric
con ¢6 kha ning tao phirc voi dong (Cu)
trong phenolase, lam trc ché hoat dong
cia polyphenoloxydase (Moline et al.,
1998). O ndéng do acid citric trong dich
ngam la 0,1%, hi¢u qua cai thién mau
ctia bot toi khong dang ké so véi miu
dbi chimg do su giam pH moi trudng
tuong ddi it. Néu tiép tuc ting dan nong
do acid citric trong dich ngdm Ién 0,3%
va 0,5%, do sang cua bot téi tang nhung
khac biét khong c6 ¥ nghia thong ké vé
do sang cua bot toi duoc thu nhan tur 2
nghiém thic tién xu 1y trén. Nguyén
Van Muoi va ctv. (2014) cling da danh
gid anh hudng cia acid citric dén viéc
cai thién mau sic cta ngod sen & cong
doan tién xir 1y. Theo do, né)ng do acid
citric st dung 1a 0,5% cho hi¢u qua cai
thién mau cua ngé sen tot nhat. Tuy
nhién, viéc sir dung acid citric & nong do

cao lai co thé 1am mat mui dic trung cua
san pham (Hua et al., 2010).

Khi so séanh hi¢u qua cai thién mau cua
bot toi gitra hai ché do tién xur 1y 1a chan &
90 °C va ngam trong dung dich acid citric &
0,5%, két qua tir Bang 1 cho thdy bot toi co
mau sang hon hon khi toi duoc chan ¢
90 °C, do nhiét sé tac dong sau vao bén
trong té bao s& lam vo hoat hoan toan
enzym gay héa nau. Trong khi d6 ngdm
t6i xat lat trong dung dich acid citric,
acid chi tic dong chu yéu l1én bé mit
nguyén liéu lam vo hoat phan nho
enzyme hoa nau. So véi tién xir 1y toi
bang acid citric 0,5% thi bot toi duoc
chan ¢ phuwong phap chan & 90 °C c6
mau sang hon, bot téi c6 mau kem nhat.
Tom lai, dé ting hiéu qua cai thién mau
cua bot té1 thi td1 nguyén li¢u nén dugc
chan & nhiét d 90 °C trong vong 1 ph.

3.2. Anh hwéng cia cong doan tién
xir ly dén ay cia bot téi

Hoat do nuéc 1a mot nhan td quan
trong dong vai trd rat 16n trong viéc bao
quan san pham. Pé danh gia dugc anh
hudng cua cac ché do tién xir ly dén hoat
d6 nudc, tién hanh siy toi & cac ché do
tién xtr 1y khac nhau véi nhiét d6 60 °C
dén do a4m dat 7%, sau d6 xac dinh hoat
do nudc cua cac mau bot tdi thu dugce tir
cac nghiém thuc tién xtr 1y khac nhau.
Két qua danh gia anh hudng cua cac ché
do tién xur 1y dén aw ciia bot toi dugc
trinh bay ¢ Bang 2.
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Bang 2. Anh huéng cua ché do tién xir 1y dén aw cua bot toi

Phuong phap tién xir ly

Nhiét d9 (°C) hoic nong
dd phu gia (%)

Hoat d§ nwéc

Déi chang (khdng tién xur 1y) 80°C
85°C
90 °C
0,1%
0,3%
0,5%

Chan

Ngam acid citric

0,660+0,01°
0,663+0,21°
0,656+0,01°
0,653+0,01°
0,626+0,01°
0,613+0,01°
0,580+0,01%

Ghi chu: cdc chit cdi a, b, ¢ trong cung mot cot thé hién sw khac biét théng ke
o muc y nghia a = 0,05

Qua két qua khao sat cho thay, khi
tién xir 1y toi xat 1at bang phwong phap
ngam trong dung dich acid citric da lam
giam dang ké hoat d0 nudc cua bot toi
sau khi sdy khi so sanh v&i 2 nghiém
thirc chan va mau ddi chimg. Anh hudng
ctia cac chit tan da dugc nghién ctru boi
nhiéu nha khoa hoc, Sahin va Sumnu
(2006) da sir dung dinh luat Raoult dé
giai thich su phu thudc ctia aw trén cac
murc d chat tan khac nhau cta hé thng
thuc phém Su hién dién cta chat tan
gop phan lam gidm lugng nudc tu do,
chuyen nuée tu do thanh nuée lién két.
Khi nong do chat tan cang cao lugng
nude ty do cang giam va hoat do nudce
giam. Cu thé, khi sir dung ndng do acid
0,1% va 0,3% hoat d0 nudc khac biét
khong c6 ¥ nghia théng ké, dén khi ting
nong do acid citric 0,5% aw giam dang
ké va dat gia tri 0,580+0,01 (Khéc biét co
¥ nghia thong ké so vdi aw clia 2 nghiém
thirc ngdm acid con lai). Bén canh do, aw
& 2 nghiém thtc chan va ddi ching khac
biét khong c6 ¥y nghia théng ké, dugc

giai thich la do nguyén liéu khong dugc
xu ly voi phu gia nén khi sdy dén d6 am
cu01 7% s€ khong c6 sy thay do6i nhleu
vé aw. So véi mau chan & 90 °C, mau
ngam acid citric & néng d6 0,5% giup
giam duoc hoat do nudc tot hon. Tuy
nhién, & mau chan 90 °C duoc séy dén do
am cudi 7% co gia tri aw < 0,70 van dat yéu
cau cho bao quan san pham.

3.3. Anh huéng ciia cong doan tién
xir ly dén thai gian say

Thoi gian sdy cling 1a mot trong
nhimg yéu t6 quan trong, néu thoi gian
sdy qua dai nhiing thanh phan dinh
dudng c6 trong toi s& bi ton that, lam
anh huong dén gia tri kinh t& cia san
pham. Toi da dugc tién xir Iy ¢ cac ché
d6 khac nhau ¢ nhiét d6 60 °C dén do
am dimg 1a 7%, sau do ghi nhan thoi
gian sdy tuong ung. Két qua danh gia
anh huong cua cac ché d¢ tién xr 1y dén

thoi gian sy t6i duoc trinh bay & Bang
2.
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Bang 2. Anh huéng cua cong doan tién xir 1y dén thoi gian sy toi

Phwong phap Nhiét dé (°C) hoic néng Thoi gian
dd phu gia (%) (gio)
Ddi ching 36,50+0,50°
80 °C 29,00+0,50¢
Chian 85 °C 27,16+0,28"
90 °C 25,160,762
0,1% 28,00+0,50°
Ngam acid citric 0,3% 26,50+0,50°
0,5% 24,33+0,57°

Ghi chu: cdc chit cdi a, b, ¢, d, e trong cung mot cot thé hién sy khdac biét thong ké
o muc y nghia o = 0,05

T két qua trén cho thiy, qud trinh
tién xu 1y toi xat lat anh hudng rat 16n
dén thoi gian séy, viéc tién xir 1y nguyen
liéu trude khi say da giup rat ngan thoi
gian dang ké so voi mau khong tién xir
ly. Thoi gian sdy ciia cac mau téi duge
tién xur Iy bang phuong phép chan & 80 °C,
85 °C va 90 °C c¢6 su khac biét c6 y nghia
théng ké. Thoi gian say giam khi nhiét do
chan nguyén liéu ting. Mau bot toi thu duoc
tir nghiém thtc chan & nhiét o 80 °C c6
thoi gian sdy 1a 29,0020,50 dén khi ting
nhiét do chan lén 90 °C thi thoi gian siy
gidm con 25,16+£0,76 gio. Dudi tac dung
cta nhi¢t d0 cang cao trang thai keo cua
thuc vat s& bién doi nhicu, md thyc vét
mém ra, té bao truong no, khong khi
thoat ra cang nhiéu, chit nguyén sinh
dong tu tach ra khéi mang té bao lam do
thim hit cua té bao tang 1én nén khi sy
nude thoat ra dé hon, rat ngan thoi gian
sdy (Nguyén Vin May, 2004).

Bén canh viéc tién xur Iy bang phuong
phap chan thi viéc ngam nguyén li¢u véi
acid citric cling giup gam dang ké thoi

gian say. Thoi gian siy t6i ¢ ché do tién
xtr Iy bang phuong phap ngam acic citric
c6 su khac biét co y nghia thong ké &
cac nong do 0,1%, 0,3%, 0,5%. Khi
nong d6 dung dich acid citric 13 0,1% thi
thoi gian sdy 1a 28,00+0,50 va nong do
dung dich acid citric tang Ién 0,5% thi
thoi gian sdy giam con 24,33+0,57. V|
nong do acid cang cao gdy ra ap suét
tham thau 1én thanh té bao dan dén hién
tuong mat nudc trong té bao (Hua et al.,
2010), két qua 1a lam giam am trong té
bao va qua trinh sy dugc rat ngan. Nhin
chung, t6i dugc & tién xir 1y bang cach
ngam trong dung dich acid citric 0,5%
va chan & 90 °C ¢6 thoi gian sdy tuong
d6i ngan va khac biét khong cé ¥ nghia
théng ké.

Tu céc két qua trén cho théy, to1 duoc
chan & 90 °C ¢6 mau vang sang, bot toi
thanh pham c6 hoat d6 nudc an toan cho
bao quan va thoi gian siy ngin nén duoc
lya chon lam thong s6 ¢d dinh cho thi
nghiém tiép theo.
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34, Anh’hu’(’)’ng cua phuong phap
say dén chat lwgng bot téi

34.1. Anh hwong Ciia phwong phdp
say den thoi gian say bét toi

Trong téi tinh dau chiém khoang
0,033 - 0,055%. Bén canh d0, vitamin C
va Bi c6 trong thanh phan cua toi rat
nhay cam vé&i nhiét. Dé giit lai toi da
ham luong tinh dau cua t6i dong thoi
tranh su ton that vitamin, qua trinh siy
toi can tién hanh & nhiét do thap, trong
thoi gian ngan (Nguyén Vin May,
2012). Thoi gian sy phu thudc vao
phuong phap sdy. Nham danh gid anh
huong cua phuong phap sy dén thoi
gian sdy toi, toi sau tién xu 1y s& duoc
sdy O cac diéu kién cac nhau khac nhau:
phoi ning (sdy tu nhién), sdy trong ta
sdy & 55 °C, 60 °C, 65 °C, két qua thi
nghiém duogc trinh bay & Bang 3.

Bot toi duge thu tu nghiém thirc phoi
nang cho thoi gian say (sdy tu nhién) dai
nhit (95,50+0,50 gi6) (Bang 3) do sy chi
phéi rat 16n boi didu kién thot tiét, Trong
truong hop st dung tu say, thoi gian say
giam khi ting nhiét do siy tir 55 °C dén
65 °C. Diéu d6 cho thiy riang khi siy &
nhiét do cang thap thi ham luong am
trong nguyén li€u giam chdm do sy
chénh léch ap suit trén bé mat nguyén
liu va ap suit riéng phan cua hoi nude
trong khong khi nho nén téc do thoat am
cham, 1am kéo dai thoi gian sdy. Khi
tang nhiét do 1én thi tbc do 1am kho cling
tdng 1én do luc nay nguyén li¢u dugc
nang nhiét, qua trinh khuéch tan 4m ra
bén ngoai ting va do d6 rut ngan duoc
thoi gian sdy.

Bang 3. Anh huong cia phuong phap say dén thoi gian siy toi

Phwong phap siy

Thaoi gian siy/ phoi ning (gio)

Phoi nang
Say 55 °C
Say 60 °C
Say 65 °C

95,50+0,50°
29,50+0,86"

26,16+0,76%
25,66+0,76°

Ghi chii: cdc chik cdi a, b, ¢ trong ciing mot cot thé hién sw khdc biét thong ké
o muc y nghia a = 0,05

Nhin chung, qua trinh say tol trong ti
sdy déu rit ngan dang ké thoi gian say
so voi mau phoi nang. Thoi gian say
thap nhat khi t6i dugc sdy o 65 °C nhung
khac biét khong co y nghia thong ké so
v6i mau sy & 60 °C.

3.4.2. Anh hwong ciia phwong phdp
say dén gia tri cam quan bgt tai

Viéc lwa chon phuong phép siy toi
phtt hop ¢6 anh huéng rat 16n dén chat
luong bot toi ddc biét 1a mau sac va mui
bot toi sau khi sdy. Dé danh gia anh
hudng ctia phuong phap sdy dén gia tri
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cam quan cua bdt té1, té1 thu duge tur cac
nghiém thuc sy khac nhau s& dugc xay
thanh dang b0t min (st dung may xay
sinh t6, c¢b dinh thoi gian xay 1a 2 phut).

Két qua danh gia cam quan yé anh
huong cua phuong phdp sdy dén chat
luong bot toi dugc trinh bay ¢ Bang 4.

Bang 4. Anh huong ché do siy dén gié tri cam quan caa bot toi

Ché dp siy/ phoi ning

Piém cam quan

Mau Mui D) min
Phoi ning 3,75+0,25" 2,250,252 2,25+0,25°
Say 55 °C 3,25+0,25° 3,00+0,25" 2,75+0,25°
Say 60 °C 3,16+0,38° 3,50+0,25° 3,50+0,50P
Say 65 °C 2,16+0,28° 3,25+0,57%¢ 3,50+0,25"

Ghi chii: cdc chik cdi a, b trong ciing mét c¢ét thé hién sy khdc biét thong ké ¢ mike y nghia o = 0,05

Két qua khao sat anh huong cia ché do
sdy dén mau sic cua bot toi cho thiy bot
toi thu dugc tir nghiém thic phoi ning so
véi hai nghiém thuc séy 0 nhiét do 55 °C
va 60°C khong khac biét c6 y nghia thong
ké (Bang 4), & ca hai truong hop nay bot
toi déu c6 mau vang sang. Khi nhiét do
sdy tang 1én 65 °C bot t0i c6 mau vang
sam dugc thé hién cu thé qua diém cam
quan mau thip nhét 2,16+0,28. Diéu nay
duogc 1y giai 1a do khi nhiét do sdy cang
cao, duong trong nguyén li¢u bi caramel
hoa dan dén 1am sim mau bot téi (Hinh 1).

Trong toi tuoi c¢6 chita hop chét allicin,
1a hop chat tao nén mui ddc trung cua toi.
Thong qua két qua khao sat cho thy rang
ché do sdy co tac dong rat 16n dén hop
chit mui cia t6i, dieu d6 thé hién &
nghiém thic phoi nang bot toi khong co
mui thom dic trung va diém cam quan vé
mui c¢6 gia tri thip nhat (2,25+0,25). Do

qua trinh phoi ning tuy nhiét d6 méi
truong khong qua cao nhung do thoi gian
phoi kéo dai, nguyén liéu tiép xuc voi
khong khi lau, hop chit mui cua toi
khuéch tan ra méi truong bén ngoai, mui
clia bot toi giam di dang ké. Piém cam
quan vé mui cta bot tdi co ché do séy 60
°C cho két qua cao nhit (3,50+0,25) vi
nhiét do sdy & mirc vira phai va thoi gian
tuong d6i ngan nén hop chat mui trong toi
that thoat khong dang ké. Trong khi do,
mau bot tdi thu duge tir ché do siy ¢ 65 °C lai
c6 diém cam quan vé mui kém hon & 60 °C.
Két qua nay ciing tring khép véi két qua
nghién ctru cia Puranik et al. (2012) vé anh
hudng ciia cong nghé sdy khac nhau dén
chat luong cua t6i say. Theo nghién ctru
ndy, qua trinh siy t6i bang khong khi
néng & cac muc nhiét d§ 1on hon 65 °C
déu cho gia tri cam quan vé mui bot toi rat
kém.
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(a) phoi ning (b) say ¢ 55 °C

(c) sdy ¢ 60 °C (d) sav & 65 °C

Hinh 1. Bot toi duoc thu tir nghiém thac phoi va sdy

Trong qua trinh sdy su khuéch tan am
s& xay ra do sy chénh léch am tai cac ving
khac nhau ¢ bén trong nguyén li¢u do do
s& xay ra nhimng bién d01 vé khbi luong,
hmh dang va dac blet vé d6 gion — 1a yéu
t6 quan trong quyét dinh d6 min cua bot
t6i. Qua két qua nghién ctru nhén thay,
diém cam quan v€ d6 min cua toi cao nhat
mg v6i ché do siy toi 1a 60°C va 65 °C.
Nguyén nhan 1a vi ¢ hai ché do say nay
qua trinh khuéch tan noi va khuéch tan
ngoai dlen ra dong déu giiip cho qua trinh
thoat am nguyén licu dién ra tot, rit ngin
thot gian sdy nén dam bao duoc cau trac
toi sau khi say. O nghiém thirc phoi ning
diém cam quan vé d6 min cho két qua
thap nhét. Trong sudt tién trinh phoi ning,
nhiét do ngoai troi kém on dinh va kha
thip (tai thoi diém nghién ciru nhiét do
ngoai troi dao dong trong khoang 33 — 50
°C) két hop vé6i thoi gian sdy qua dai nén
cac mao quan ¢ bé mit ngay cang co lai.
Trong sudt tién trinh tach am nguyén li¢u
dé dat 36 4m cudi 1a 7%, qua trinh khuéch
tan ngoai luén cao hon khuéch tan ndi nén
bé mit ban thanh phdm khé hon cac vi tri
bén trong. Khi két thuc qué trinh sdy, ban
thanh pham dugc dé 6n dinh trudc khi
xay. Trong thoi gian nay, am bén trong lai
¢ khuynh huéng di chuyén ra bé mit lam
cho bé mit toi sdy tré nén kém gion, két

qua muc do pha v& cdu tric kém va bot toi
thanh pham kém min.

Tom lai, t6i duge sdy & 60 °C va 65 °C
déu cho bot toi thanh phdm c¢6 do min cao.
Bot t6i thu duoc tir cac nghiém thirc siy
khac nhau c6é aw dao dong trong khoang
0,63 — 0,65%.

Nhin chung, bdt téi thu nhan tir nghi¢ém
thirc phoi nang c6 mau sic tot hon so voi
cac miu con lai. Tuy nhién thoi gian phoi
nang dai anh huong dén mui ciing nhu do
min cua bot toi va khi phoi ning s& bi phu
thudc nhiéu vao diéu kién thoi tiét, vi thé
mau phoi ning khong dat yéu cau vé chat
luong va hiéu qua kinh té. Trong khi do,
t6i dugc sy & 55 °C va 60 °C cho bot toi
thanh pham c6 mui thom va d6 min khac
biét khong c6 ¥ nghia thong ké so vai mau
phoi nang. Tuy nhién mau sdy 60 °C thoi
gian say ngan hon, mui thom dic trung
cua bot toi se”iy va d0 min cao hon, dam
bao dugc Vé chét luong ciing nhu vé hiéu
qua kinh té. Do 0, dé bot toi thanh pham
c¢6 chit luong cam quan cao va rit ngan
dugc thot gian sdy thi toi nguyén liéu can
duoc say 0 nhiét do 60 °C. Khi d6 bot to1
thanh phém c6 mau sang dep, dd min cao,
gilt dugc mui thom dic trung cua toi siy
v6i thoi gian sdy trung binh 1a 26 gid 10
phut.
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3.5. Gia tri hoat d9 nwéc va chi tiéu
vi sinh vat caa bot toi

DPé thuc phém duoc an toan khi st
dung, khau bao quan co y nghia rat quan
trong. Muc dich cua bao quan thuc pham
nham ngan chan sy phat trién cta nam
men, nam mdc va dam bao dugc gia tri
cam quan cho thuc pham. Bot toi sau khi
duoc séy duoc xay thanh dang bot min va

duoc bdo quan trong tai PA c6 hat chan
khong (@6 chan khong 80%) ¢ diéu kién
nhi¢t do phong. Sau 3 tuan bao quan, hoat
do nudc cua san phém co6 gia tri 1a 0,65
dat muc an toan vi hau hét nAm méc phat
trién manh & aw > 0,70. Bén canh do,
khong c6 su thay ddi mau cia bot téi sau
3 tudn bao quan (Hinh 2 va 3).

Hinh 2. Bt toi & thoi diém 0 tudn

Két qua. klem dinh tong 5O vi sinh vat
hiéu khi, tong s6 ndm mdc va nam men

Hinh 3. B4t téi sau 3 tudn bao quan

su hién dién cila nAm men, nam moc va
tong sO vi sinh vat hiéu khi nam trong

ciia san pham bot t6i sau 3 tudn bao gi6i han cho phép theo TCVN
quan bot toi trong tui PA c6 hat chan 7809:2007 (bang 5).
khong thi san pham khong phat hién co
Bang 5. Két qua kiém dinh vi sinh mau bét toi sau 3 tuan bao quan
Chi tiéu Pon vi Phwong phap thi Két qua
Tong sb vi sinh vat hiéu khi CFU/g TCVN 4884-1:2015 2,2 x 102
Téng s6 nAm men, nAm méc CFU/g TCVN 8275-2:2010  Khéng c6

Ghi chti: Két qua kiém tra vi sinh bt ti sau 3 tuan bao quan tai Trung tam ky thugt tiéu chudn do
luong chat lwong Can Tho

4. KET LUAN

Két qua nghién ciru cho thiy, khi tién
XU to1 ly bang phuong phép chan & nhi¢t

do 90 °C trong thoi gian 1 phut, bt toi
c6 mau vang kem nhat va thoi gian siy
duoc rat nga“'m. Bén canh d6, ché do séy
t6i cling gay anh hudng rat 16n dbi véi
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gia tri cam quan vé mau sic, mui, do
min ciing nhu thoi gian sdy cua san
pham. Bot t6i dat chat lwong cao khi sdy
t6i & 60 °C dén d0 4m 7% (aw= 0,64) va thoi
gian sdy dé san pham dat d6 am yéu cau la
26 gio 10 phut.

Bot toi thanh phdm dugc bao quan
trong tui PA c6 hut chan khong (d6 chan

khong 80%) & nhiét 6 phong sau 3 tuan
van duy tri mau kem nhat va gia tri hoat
d6 nudc thay d6i khong dang ké. Dong
thoi, san pham van dam bao an toan vé
mit vi sinh. Quy trinh san xuat bot toi
séy duoc thé hién & so do Hinh 4.

Toi toi
v
Xt 1y s0 bd (boc vo, rira sach, dé rao)
v
Xat lat
v
Chén 90 Of: (1 phat)

V6t ra, dé réo

v
Say ¢ 60 °C (dén d6 am 7%, thoi gian sdy khoang 26 gid 10 phit)
v
Dé nguoi

v

Xay thanh bot
v

Bao goi, hl]ichén khéng

Bot toi thanh pham
Hinh 4. So db quy trinh san xuit bot toi say
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EFFECT OF PRETREATMENT AND DRYING METHODS ON
GARLIC POWDER QUALITY
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ABSTRACT

This study was conducted to assess the effect of pretreatment of fresh garlic on quality
garlic powder. Two methods were applied as blanching at 3 temperature levels of 80 °C, 85
°C and 90 °C for one minute and soaking in citric acid solution at different concentration of
0.1%, 0.3% and 0.5% in 10 minutes. In addition, the effect of garlic drying methods were
studied including drying garlic in drying oven with 3 different temperature of 55 °C, 60 °C,
65 °C and basking in the sun (natural drying). The results showed that fresh garlic
pretreated by blanching at 90 °C for one minute obtained light cream color garlic powder
product in short drying time. The highest sensory quality of garlic powder was found with
garlic dried in oven at 60 °C. The garlic powder has light cream color and value of water
activity (aw) of 0.64 which reach the requirements of preservation. In this case, the
necessary drying time for the product with moisture content of 7% was 26 hours and 10
minutes.

Keywords: aw, drying method, drying time, garlic powder, pre-treatment, quality.
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