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ABSTRACT

The green-kernel black bean is rich bioactive compounds and
antioxidants. In previous work, effective soaking and germinating method
on enzyme activity was carried out. This study aimed to determine the best
hot air convection-drying mode for acquiring the highest quality of green-
kernel black beansprouts. The drying experiments were designed
including 3 stages with the temperature applied for stages 40-50°C, 55-
65°C, and 70-80°C, corresponding to the stages of moisture content
reduction. The best drying mode was determined through the variation of
moisture content, amylase activity, protease activity, free glucose and
amino acid content of the products during the drying process. The results
showed that the appropriate drying temperature and time of stage 1, stage
2 and stage 3 were 50°C for 105 minutes, 60°C for 90 minutes, and 70°C
for 60 minutes, respectively.

TOM TAT

Hat dau den xanh long chira nhiéu hop chat hoat tinh sinh hoc ¢6 kha
ning chong oxy héa cao. Nghién cieu nay nham xdc dinh ché do say doi
lew bang khéng khi néng thich hop nham thu dwoc hat mam ddu den xanh
long c6 chat lwong cao. Cdc thi nghiém sdy dwoc thiét ké gom 3 giai doan
nhiét do la 40-50°C, 55-65°C va 70-80°C tuong vng voi cdc giai doan
giam do am ciia hat. Ché do séy thich hop dwoc xdc dinh thong qua sy
bién doi ciia do am, hoat do amylase, ham lwong glucose ty do cua hat
trong qud trinh sdy. Két qua cho thdy rang nhiét dg sdy va thoi gian sdy
thich hop cia giai doan 1, giai doan 2 va giai doan 3 lan lwot la 50°C
trong thoi gian 105 phut, 60°C trong thoi gian 90 phut va 70°C trong thoi
gian 60 phut.

1. GIOI THIEU

Ciing nhu céc loai dau khac, dau den xanh long

kha nang lam chdm qua trinh 130 hdéa nhu lysin,
valin... Hon nira, hat dau den xanh 1ong con c6 ham

c6 ham lugng cac chét dinh dudng nhu protein,
carbohydrate, chit xo, khoang chét va vitamin cao
(Luthria et al., 2006). Bong thoi, dau den xanh long
cling c6 chira mot lugng khoang chat bao gém canxi,
phét pho, vitamin, St,... va cac amino acid tdt ¢
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lwong cao ciia mot sé hop chét c6 hoat tinh sinh hoc
nhu glycoside flavonol, anthocyanin va tannin
ngung tu (proanthocyanidins), 1a ngudn cung cip
folate, tocopherols, thiamine, riboflavin, niacin,
biotin va pyridoxaimine (Hayat et al., 2014).
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Pau den xanh Iong néu dugc nay mam trude khi
st dyng chit lwong cua nd s& ting 1én rat nhiéu.
Trong qué trinh nay mam, enzyme amylase s& thiy
phan tinh bdt dé tao thanh glucose, maltose va
dextrin; cac enzyme protease s& thuy phan protein
thanh cac amino acid; enzyme lipase s& thiy phan
lipid thanh glycerin va céac acid béo. Bén canh do,
ham lugng phenolic tong so, flavonoid téng sé ciing
tang trong qua trinh nay mam, dic biét 1 kha nang
tach chiét cac hop chit phenolic va kha ning oxy
hoéa cua dich chiét cao hon so véi hat chwa nay mam.
Nhu trong mam hat dau xanh, sau khi nay mam 96
gio trong didu kién téi ¢ nhiét do 26-28°C, ham
lwong phenolic tong sé thu duoc 13 7,19 mg/g va kha
ning chdng oxy hoa 86,4% (Van et al., 2020).

Ngoai myc dich lam giam d¢ am, viéc Séy hat
mam con co tac dung tao mau, mui, vi thich hgp cho
qua trinh san xuét cac san pham thuc pham tiép theo.
Phan ing tao mau va tao mui chu yéu 1a phan tng
melanoidin do su két hop cua amino acid va glucose
tu do. Trong giai doan dau cua qua trinh sy, khi ma
d6 4m cua hat mam con qua cao, hoat ddng cua cac
enzyme trong hat cao hon nhiéu so véi giai doan
wom mam, vi hau hét cac enzyme cua hat mam hoat
dong trong khoang nhiét do thich hop la 40-50°C,
phong thich cac hop chit don gian trong d6 co
glucose va amino acid. Chat luong cua hat mam sau
khi say phu thudc vao ché do say nhu sO giai doan
say, nhiét do siy va thoi gian say (Thuy va ctv.,
2019). Enzyme trong hat mam nhay cam véi nhlet
tang khi do am trong hat cao (Thuy va ctv., 2019).
Vi vay, nguyén tic cua Sy nong san noi chung va
say hat mam nodi riéng thuong duoc thiét ke thanh
nhiéu giai doan nhiét do. Theo d6, nhiét do sy trong
ting giai doan ting theo d6 giam do 4m cua hat.

Trong cong trinh nay, dnh huong cua nhiét do
sdy dén sy bién do6i cuia d6 am, hoat do cua enzyme
amylase, protease, ham lugng glucose va amino acid
ty do duoc nghién ciru qua 3 giai doan. Tur do, ché
d0 sy thich hop duoc xac dinh dé thu san pham sy
lam ddi twgng nghién ctru san Xuét trd mam dau den
xanh long sau nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Hat mam dau den xanh long thu dugc sau khi
ngam & 25°C trong 6,5 gid va i nay mam & 20°C
trong 20 gid c6 d6 am khoang 54%, hoat do amylase
402 Ul/gCK, hoat d6 protease 2,88 U/gCK, ham
luong glucose 3,35 mg/g va ham lugng amino acid
144,28 /100 gCK (Thity va ctv., 2022).
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2.2. Noi dung

Nhiét do va thoi gian say thich hop dugc xéac
dinh dé Say hat mam dau den xanh long 1am nguyén
liéu san xuét tra mam.

2.3. Phuwong phap
2.3.1. Phwong phdp bé tri thi nghiém

Phuong phap sdy dugc chon dé khao sat 1a say
tinh di luu truc tiép bang khong khi nong. Mdi meé
duogc bd tri 300 g nguyén liéu véi chiéu day 2 cm.
Qu4 trinh sdy hat mam dau den xanh long dwoc
nghién ctru theo 3 giai doan (Thay va ctv., 2019).

* Giai dogn 1: Xac dinh nhiét d6 va thoi gian say
tir d6 4m ban dau (khoang 54%) dén do6 am 30%.
Céac muc nhiét do sdy ¢ giai doan nay 1a 40°C, 45°C
va 50°C. Trong qua trinh sy, cir 30 phat 1dy mau 1
lin dé theo dodi su thay ddi cua do am, hoat do
amylase va ham lugng glucose, hoat d6 protease va
ham luong amino acid. S6 liéu thu dugc s& dugc xu
1y va bién luan dé xac dinh nhiét d6 va thoi gian say
giai doan 1.

* Giai dogn 2: Xéac dinh nhiét d6 va thoi gian sdy
tir d6 4m 30% dén 15%. Nhiét do sdy diéu chinh & 3
muc (55°C, 60°C va 65°C). Cac chi tidu duoc theo
ddi trong qué trinh sdy 1a d6 4m, ham luong glucose
va ham lugng amino acid. Tan suit 1y mau dé phan
tich trong giai doan nay 1a 15 phat Iy mau phén tich
1 1an (mau sdy ¢ 55°C) va 10 phut 1ay mau phan tich
1 1an (mu say & 60°C va 65°C). Cac sb lidu duoc
phan tich dé xac dinh ché do say ¢ giai doan 2.

* Giai dogn 3: Xac dinh nhiét do va thoi gian say
tir d6 am 15% dén do am cudi cing 1 8%. Cac murc
nhiét do sdy trong giai doan nay la 70°C, 75°C va
80°C. Cac mau phan tich duoc liy theo tin suét 15
phat 1 1an (miu sdy & 70°C) va 10 phut (mau sdy &
75°C va 80°C). Cac chi tidu phan tich: do 4m, ham
lwong glucose va ham lwong amino acid. Két qua
phan tich s& 1am co s& dé xac dinh nhiét d6 va thoi
gian sy ¢ giai doan 3.

2.3.2. Phuwong phdp phdn tich

- bo ;?im cua hat dugc xac dinh béng phuong phap
say dén khoi luwong khong doi theo TCVN
10788:2015.

Xdc dinh hogt dé amylase (Augustini, 2020):

Hat mam (4 g) duoc nghién min cho thém dung
dich dém Tris-HCl c6 pH 7,4 (40 mL) dé ¢ moi
truong lanh (4-8°C) trong 5 phut. Hon hop sau do6
duoc tron déu trén may Vortex MX-S, Dlab —-My,
ly tam (12000 vong/phiit, 5 phiit, 4°C) dé thu dich
c6 chtra enzyme.
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Han hop phan wng gom 0,1 mL dung dich tinh
bot 1% (hoa tan 1g tinh bot va 0,035 g NaCl trong
60 mL dich dém phosphat 50 mM pH 7,0, dun s6i
cho dén tan, dé ngugi va dan dén 100 mL) va 0,1 mL
ché pham enzyme. Hon hop duoc & ¢ 30°C trong
thoi gian 10 phut; tiép tuc cho vao hdn hop trén 0,2
mL dung dich dinitrosalicylic acid (DNS) 1% (hoa
tan 1 g 3,5 DNS trong 20 mL NaOH 2 N va 50 mL
nudéc cat, cho 30 g Kali-Natri tartrat (c6 dun soi) va
dan dén 100 mL, u ¢ 100°C trong 10 phit. Sau do,
hdn hop duogc u trong nudc da 10 phut va do OD &
bude séng 540 nm. Song song d6, mau déi chung
duoc lam bang cach vo hoat enzyme bang DNS 1%
truc khi tién hanh cac budc tiép theo nhu trén. Tir
gia tri OD thu duoc, dudng chuan maltose duoc sir
dung dé biét ndng do maltose. Mot don vi hoat do
amylase dugc xac dinh 1a lugng p mol maltose tao
thanh bai ImL dich enzyme trong thai gian mot phut
& nhiét do 30°C.

Xac dinh ham lugng glucose ty do (Miller,
1959): Mau bot sau khi nghién (4-6 g) duoc cho
thém 40 mL cbn 90° va chung cach thiy cho s6i
khoang 10 phut trong cbc thuy tinh. H3n hop sau khi
lam ngudi duoc gan lay phan trong. Chuyén dung
dich trong subt sau trich ly nay qua 40 mL cdn 80°,
roi tiép tuc tién hanh nhu trén 1ap lai 3 lan d&é dam
bao lugng duong trich ly hoan toan. Dung dich duoc
loc rdi ¢o ddc dén 30 mL va dinh mtc dén 100 mL.
Sau d6, 2 mL mau trich ly duoc tao mau béng cach
cho vao 0,5 mL thudc thir DNS va chung cach thity
& 100°C cho dén khi c6 mau nau do, dé nguodi va do
OD ¢ budc song 540 nm. Luong duong khir duoc
tinh dwa vao duong chuan glucose.

Hoat 36 protease dugc xac dinh theo phuong
phap Anson cai tién (Thuy & Bose, 2010). Hat mam
(4 g) duoc nghién trong dung dich dém Tris-HCI
4°C, pH 7,4 (40 mL) trong 5 phut. Hon hop sau d6
duoc tron déu trén may Vortex MX-S, Dlab —-My,
ly tam (12000 vong/phut, 5 phut, 4°C) dé dich c¢6
chira enzyme. Dich c6 chita enzyme trich ly ¢ trén
(0,5 mL) dugc thém 1 mL dung dich casein 2%
(trong dém Tris-HCI, pH 7,5) va u ¢ 30°C trong 10
phiit. Phan tmg dugc két thic bang cach b sung 2
mL dung dich tricloacetic acid (TCA) 5%. Sau d9,
hén hop phan tng duoc ly tam dé thu dich néi. Dich
néi (0,5 mL) sau d6 dugc bd sung 2 mL NaCOsz 6%,
lic nhe va tiép tuc thém 0,5 mL Folin 0,2 N, giit &
nhiét d6 phong 30 phut. Sau do, dich tao mau duoc
tién hanh do mat d6 quang budc séng 750 nm. Mau
tring dwoc thyc hién bang cach bd sung 2 mL dung
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dich TCA 5% dé vo hoat hoa enzyme truée khi cho
casein. Mot don vi hoat d6 protease dugc dinh nghia
1a lwong enzyme c6 kha ning phan giai co chat dé
tao ra 1 pmol tyrosine trong 1 phut ¢ diéu kién thi
nghiém.

Xac dinh amino acid ty do theo ham lugng N
formol (TCVN 12620:2019): Sir dung thang mau c6
pH 7,0 (dung dich ¢c6 mau xanh luc nhat) va pH 9,2
(dung dich mau tim xanh) dé lam thang mau ddi
chang. Mau thi nghiém (4 g) dwoc nghién trong
nuéc cat (40 mL). D& yén 2 gio, sau d6 hdn hop
dugc khudy déu trén may khudy va ly tim. Dung
dich da dugc trich ly ¢ trén (20 mL) duoc cho vao
binh tam giac 100 mL, thém 5 giot bromthymol
blue. Néu dung dich c6 mau xanh duong thi thém
ting giot HCI 0,05 N hozc H,S0,4 0,05N. Néu dung
dich ¢6 mau vang thi thém tung giot NaOH 0,05 N
dén khi dung dich c6 mau tng véi mau xanh luc nhat
cia dung dich pH 7,0. Sau d6, thém 3 giot
phenolphthalein 0,5%; 4 mL formol trung tinh roi
tién hanh chuén do bang NaOH 0,05N cho dén khi
hdn hop c6 mau (g véi mau tim xanh cua dung
dich pH 9,2. Thi nghiém kiém chimg duoc thuc hién
v6i mau tring (thay dung dich mau bang nudc cét).

2.3.3. Phwong phdp xit Iy s6 liéu

Tat ca cac thi nghiém duoc lap lai 3 lan. Phan
mém SPSS20 dé xir 1y théng ké. Cac gia tri trong két
qua s€ 1a gia tri trung binh. Sy sai khac c6 y nghia
thong ké cua cac nghiém thic xir Iy biang phwong
phap kiém dinh Duncan.

3. KET QUA VA THAO LUAN
3.1. Su bién d(f)i mot sb tinh chét cha hat
mam khi say & giai doan 1

Trong giai doan nay, hat mam dau den xanh long
duoc lam giam tir 46 4m ban dau xudng dén khoang
30%. Cac muc nhiét do sdy 1a 40°C, 45°C va 50°C
v6i muyc dich tao diéu kién cho enzyme amylase va
protease tiép tuc hoat dong.

3.1.1. Su bién doi dé dm cua hat mdam du den

xanh long khi say ¢ giai dogn 1

Hinh 1 thé hién sy bién d6i do am caa hat mam
dau den xanh 1ong theo nhiét do va thoi gian siy.
Két qua cho thdy nhiét d6 siy cang cao, toc do giam
d6 4m cua hat cang nhanh. Thoi gian dé giam tir d6
4m ban déu (53,91%) dén d6 4m khoang 30% & cac
muc nhiét d6 siy 50°C, 45°C va 40°C lan luot 1a 105
phut, 180 phat va 360 phat. Nhu vy, khi nhiét do
sdy tang lén 5°C, thoi gian say rat ngin gan .
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Hinh 1. Sy bién d6i d9 4m ciia hat mim theo
thoi gian say trong giai doan 1 ¢ cac mic nhiét
d6 khac nhau

3.1.2. Su bién doi hoat dg amylase, protease va
cac san pham thiy phdn cia chiing trong
giai dogn 1

Sy bién d6i vé hoat do enzyme amylase, protease
va ham lugng glucose, amino acid ty do ¢ cac mirc
nhiét do sdy 40°C, 45°C va 50°C dugc thé hién trén
Hinh 2 va Hinh 5.

Két qua Hinh 2 cho thay rang hoat d¢ amylase
tang 1én trong thoi gian dau & cac muc nhiét do sau
d6 giam dan va van duy tri hoat d6 kha cao vao cudi
qué trinh siy.
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Hinh 2. Sy bién d6i hoat d9 amylase ciia hat
mam theo thaoi gian say & giai doan 1 & cac muc
nhiét d¢ khac nhau

Trong qua trinh sy, hoat d6 amylase ban dau c6
tang 1én sau d6 giam dan ¢ cac mac nhiét do siy.
Hoat d6 dat cao nhét tinh trén khdi luong chat kho
(CK) sau cac thoi gian twong ung voi 3 muc nhiét
do 40°C, 45°C va 50°C la 427,87 Ul/gCK (120
phut), 416,78 Ul/gCK (60 phut) va 413,31 Ul/gCK
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(30 phut). Hoat d6 cua amylase cudi qua trinh sdy &
cac mac nhiét o 40°C, 45°C va 50°C lan luot la
312,81 Ul/g CK, 285,09 Ul/gCK va 252,51 Ul/gCK.
Két qua nay cho thay rang, trong 3 mic nhiét do
khao sat, enzyme amyase cua hat mam dau den xanh
long c6 nhiét d6 hoat dong thich hop va do bén nhiét
nhat ¢ 40°C. Amylase cua hat yén mach (Avena
sativa) co thé hoat dong trong khoang 40-70-C va
nhiét do t6i thich 1a 55°C (Halima et al., 2015). Nhiét
d6 t6i wu nay 1a 40-C ddi voi amylase tir laa mi
(Mohamed et al., 2009). Trong khi, nhiét do tbi thich
amylase cua hat mam Ita mi (Triticum aestivum)
dugc cong bd kha cao, 68°C (Singh & Kayastha,
2014).

Chinh do hoat do amylase van duy tri kha cao so
Vi ban dau trong subt qua trinh say nén ham luong
glucose ting dan (Hinh 3) va tich lity cao & cudi qua
trinh sdy voi cac gié tri 4,13 mg/gCK, 4,11 mg/gCK
va 4,09 mg/gCK tuong (ng Véi cac nhiét do say
40°C, 45°C va 50°C.
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Hinh 3. Sy bién d6i ham lugng glucose ciia hat
mam theo thai gian say & giai doan 1 & cac muc
nhiét d¢ khac nhau

Su bién ddi cua hoat d6 protease ciing twong tu
amylase. Hoat d6 ting nhanh va dat gia trj 16n nhat
va sau d6 giam rd rét khi sdy & cac muc nhiét d6 40,
45°C va 50°C (Hinh 4). Trong d6, & nhiét do sdy
50°C, su giam hoat d6 enzyme nay nhanh nhat. Diéu
d6 ¢6 18 1a do enzyme protease ciia hat mam dau den
xanh long hoat dong manh & nhiét do 40-45°C.
Protease cua hat Gliricidia sepium ciing dugc cong
b 1a co thé hoat dong trong khoang nhiét do 30-
70°C (da Silva et al., 2020); protease cua hat
Centaurea calcitrapa c6 thé hoat dong manh tir 40
dén 60°C va dat tbi da & 52°C (Salvador et al., 2006).
Trong khi d6, nhiét do t6i thich cua enzyme nay
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trong hat dau phung dugc cong bd 1a 60°C (Chen et
al., 2018).

O ca 3 muc nhiét do sdy, twong tw amylase, hoat
do protease ciing duy tri mirc khé cao so v6i ban dau
trong subt qua trinh say. Hoat d¢ nay cudi qua trinh
say lan luot 1a 2,77 Ul/gCK, 2,62 Ul/gCK va 2,48
UI/gCK khi sdy & cac nhiét do 40°C, 45°C va 50°C.
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Hinh 4. Sy bién d6i hoat d protease ciia hat
mam theo thai gian say trong giai doan 1 & cac
mikc nhiét dg khac nhau

Dudi tac dung xuc tac ciia protease, protein trong
hat dugc thiy phan lam cho ham lugng amino acid
tang dan trong qua trinh siy va dat dwoc gié tri cudi
Clia qua trinh sdy tuong ung Voi cac muc nhiét do
sdy 40°C, 45°C va 50°C 1a 5,4 g/100 gCK, 4,97
/100 gCK va 4,28 g/100 gCK (Hinh 5).
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Hinh 5. Sy bién d6i ham lwgng amino acid ciia
hat mam theo thoi gian say trong giai doan 1 ¢
cac mirc nhiét do khac nhau

~Nhin chung, cac két qua siy & giai doan 1 cho
thay mac du co sy khac biét nhiéu vé hoat do
enzyme trong qua trinh say nhung ham luong

98

Tdp 59, So 3B (2023): 94-101

glucose va amino acid tw do cudi cing & ca 3 mic
nhiét d6 khong c6 sy khac biét nhidu. Trong khi d6,
thoi gian sdy cang duoc rat ngin khi nhiét do cang
cao. Vi vay, nhiét do siy 50°C va thoi gian siy 105
phiit 14 thich hop nhét cho giai doan nay.
3.2. Suw bién d6i mot s6 tinh chit caa hat
mAm trong qua trinh siy ¢ giai doan 2

Trong giai doan nay, hat mam dau den xanh long
¢6 d6 am khoang 30% duoc sdy & cac mirc nhiét do
55°C, 60°C va 65°C xubng do am 15%. Cac chi tiéu
dugc theo ddi theo thoi gian 14 d6 am, cac chit dugc
phong thich ¢ dang ty do nhu glucose, amino acid
tu do.

3.2.1. Su bién déi do am cua hat mam ddu den

xanh long trong giai dogn 2

Su bién d6i do 4m cua hat mam dau den xar}h
long theo thoi gian ¢ cac nhiét do khac nhau khi say
O giai doan 2 dugc thé hién trén Hinh 6.

Do 4m cia mam dau den xanh long giam dan
theo thoi gian sdy. Thoi gian dé siy mam dau ¢ cac
mac nhiét do 55°C, 600C, 65°C dé dua do am
khoang 32% xudng khoang 15% lan luot 1a 90 phut,
60 phut va 50 phut (Hinh 6).

2y B 55°C
w0l ® 60°C
" 4 g5C
28 [} -
A
SF
S
Tt ¢
8. 2r °
20 | . e .
18
A [ ] n
16
A ) .
14+
1 1 Il 1 1 1 1 Il 1

Théi gian sdy (phut)

Hinh 6. Sy bién doi d am ciia hat mim theo
thoi gian say trong giai doan 2 ¢ cac mac nhiét
do khac nhau

3.2.2. Sur bién do”’i‘cda cde san pham thaiy phdn
cua hat Mdm dau den xanh long trong
qud trinh say ¢ giai doan 2

Hinh 7 va Hinh 8 thé hi¢n su bién d6i cia ham
luong glucose va amino acid tu do theo thoi gian &
cac nhiét do sdy khac nhau. Nhin chung, trong tat ca
cac thi nghiém véi nhiét do siy khac nhau, ham
luong glucose va amino acid tang Ién ¢ giai doan
dau, sau d6 giam dan vao cudi qua trinh sdy. Sy ting
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1én chiing t6 enzyme amylase va protease van con
hoat dong, sau d6 la ngung hoat déng co 1€ do tac
dung cua nhiét ciing nhu su giam do am cua hat.
Ham lugng cda glucose va amino acid giam vao
cudi qua trinh c6 1& do xay ra phan ang melanoidin
tao mau va mui cho san pham.

Trong qua trinh sdy ¢ giai doan nay, ham luong
glucose tang theo thoi gian ¢ 1& do enzyme amylase
hoat dong ¢ khoang nhiét d6 55-65°C. Ham luong
amino acid tang kha nhiéu & giai doan nay va dat
duoc gia tri cao nhat sau d6 giam dan. Khi siy &
nhiét d6 55°C, amino acid tang tir 5,45 ¢g/100gCK
1én 5,94 g/100gCK sau 60 phit. Gia trj I6n nhat cua
amino acid (6,1 g/100gCK) dat dugc sau 40 phit sdy
& nhiét d6 60°C. Gia tri nay cao hon so véi sdy &
nhiét 6 65°C (amino acid dat duoc cao nhit sau 40
phut sdy 1a 6,02 g/100gCK) (Hinh 7). Su bién doi
cua ham luong amino acid c6 1€ 1a do enzyme
protease van con hoat dong trong giai doan 2.
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Hinh 7. Sy bién d6i ham lwgng amino acid ciia
hat mam theo thai gian say trong giai doan 2 &
cac muc nhiét dg khac nhau

Amino acid 1a hop chat quyét dinh mui cua san
pham tao thanh do phan tmg melanoidin. Ching
quyét dinh huong vi, cuong d6 mii va mau cho san
phdm. Mui cua san pham 13 do cac aldehyde hinh
thanh trong giai doan 2 cua phan tng melanoidin.
Ban chat cac aldehyde nay phu thudc cac amino acid
(Thiy, 2011). Chinh vi véy, c6 thé dua vao su khac
biét vé sy bién doi cia ham lugng amino acid dé lya
chon nhiét do sdy ¢ giai doan 2 nay. Theo do, nhiét
d6 sdy 60°C duogc cho 1a thich hop nhét.

Hon nira, ham lugng glucose ¢6 gid tri cao nhét
(5,47 mg/gCK) khi say & 60°C, cao hon so véi cac
gi4 tri cao nhat & cac muc nhiét d6 sdy con lai (5,32
mg/gCK va 5,3 mg/gCK khi sdy & 55°C va 65°C).
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Cudi qué trinh sdy, ham lugng nay giam xubng vai
gié tri khong sai khac v6i cac mirc nhiét d siy khac
(5,32 mg/g sau 45 phit sy ¢ 55°C va 5,3 mg/g sau
40 phut sdy & nhiét 9 65°C). Ham lugng dudng cao
nhat trong mdi mirc nhiét do sdy cang 16n s& tang
cuong, phan ung tao mau va mui. Vi vay, co thé két
luan rang, say ¢ nhiét do 60°C trong giai doan nay
duoc cho 1a thich hop.
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Hinh 8. S bién d6i ham lwong glucose ciia hat
mam theo thoi gian say trong giai doan 2 & cac
mikc nhiét d khac nhau

3.3. Su bién d6i cia hat mam khi sy & giai
doan 3

Trong giai doan nay, hat m,ﬁm dau den xanh long
¢6 d6 am khoang 15% dugcC say ¢ cac muc nhiét do
70°C, 75°C va 80°C xuong do am 8%.

3.3.1. Swbién déi do am cua mam ddu den xanh

long trong giai dogn 3
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Hinh 9. Sy bién d6i d9 4m ciia hat mim theo
thoi gian say trong giai doan 3 ¢ cac mic nhiét
do khac nhau
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Trong giai doan siy thir 3, téc do giam cua do
am theo thoi gian thap hon hai giai doan trén. Do
am trong hat mam chi giam khoang 7% véi thoi gian
sdy 90 phut, 60 phut va 50 phut tuong wng Véi cac
nhiét do sdy 70°C, 75°C va 80°C (Hinh 9).

3.3.2. Sur bién ddi ciia cdc san pham thiy phdn

cua hat mam ddu den xanh long trong
giai dogn 3

Két qua trén Hinh 10 va Hinh 11 cho thdy ¢ giai
doan sdy thir 3, ham luong glucose va amino acid
giita cac mirc nhiét do sy déu giam. Didu d6 co 18
1a trong giai doan nay hoat dong cua enzyme hau
nhu dirng han va chi xay ra phan tng tao mau va
mui cho san pham. Gi4 tri cudi cung ciia ham luong
glucose va amino acid & 70°C c6 gia tri twong ddi
cao hon so véi cac muc nhiét do khac. Nhiét d say
nay duogc chon 1a thich hop nhit ¢ giai doan sdy nay.
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Hinh 10. Sy bién d6i ham lwgng glucose cia hat
mam theo thai gian say trong giai doan 3 & cac
mikc nhiét dg khac nhau
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4. KET LUAN

Két qua cua nghién ciru da xay dyung dugc ché
d6 say phu hop ddi vai siy hat mam déu den xanh
long véi 3 giai doan nhiét d6 khac nhau. Giai doan
1 (50°C) di tao diéu kién cho cac enzyme thiy phan
hoat dong tiép tuc. Sy & giai doan 2 (60°C) vira co
tac dung tlep tuc lam tang ham luong amino acid va
glucose dong thoi tao mau, mui va giam do6 am caa
hat. Nhiét d¢ 70°C ¢ giai doan 3 c6 tac dung vira tao
mau, mui déng thoi giam do 4m cia hat phu hop cho
giai doan sao rang tiép theo trong quy trinh san xuat
tra tr nguyén li€u nay.
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