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TOM TAT

Muc dich ctia nghién ctru nham xac dinh céac thong s6 ky thuat trong cong doan xtt Iy va siy cta qua trinh
ché bién bot sa ke (sake). Anh huong cta phu gia va ndng do xi 1y, diéu kién chan va sdy dén hoat dong
cta enzyme peroxidase (POD), mau sic va thanh phan dinh duong ctia san phdm bot sake da duoc khao
sat. Ba loai phu gia gdm sodium chloride (NaCl), sodium metabisulfite (Na,S,0,), axit ascorbic (vitamin C)
& cac nong do 0,05%, 0,25%, 0,45% va 0,65% duoc sit dung dé xit Iy nguyén lieu (60 phut) trude khi chan & cac
nhiét do 60°C, 70°C , 80°C va 90°C véi thoi gian 60 gidy, 120 gidy, 180 gidy va 240 gidy; sau do duoc sdy &
50°C, 60°C, 70°C, 80°C trong 60 phut, 120 phut, 180 phut va 240 phut truéc khi nghién thanh bot. Két qua
cho thiy nguyén liéu xtt Iy bing Na,S,0;0,45% két hop chan & 80°C (2 phiit) trieéc khi sdy & 70°C (3 gio) co
hoat dong ctia enzyme POD gidm dang ké, bot c6 do trang sang L va do vang b” 6n dinh. Xt ly phu gia va
chan 13 hai qua trinh chinh tc ché hoat dong ctia enzyme gay héa nau trong thit qua sake nhung ciing gay
that thoat nguén dinh duong (ham luwong vitamin C con lai 0,004 - 0,018% chat kho); qua trinh siy anh

huéng manh dén do 4m va mau cta nguyeén liéu bot sake (40 4m sau sdy con 62,91 - 9,17% chat kho).

Tt khéa: Chan, hoa nau, peroxidase, sake, say.

1. BAT VAN BE

Cay sake (Arfocarpus altilis (Parkinson)
Fosbherg, Moraceae) duoc trong phé bién & cac viing
nhiét d6i nhu Pong Nam A, Nam A va nhiéu dao &
Thai Binh Duwong [1]. Mot cay truong thanh cé thé
cho 250- 400 kg trai/nam, trén 70% khai luong trai co
thé an duoc (trir vd va 16i). Thanh phan dinh duong
clia trai sake gdm carbohydrate (30%), protein (2,5%)
va chat béo (0,5%) (chat wot) bén canh cac chat
khoang (kali, dong, ma gié, phot pho...) va vitamin
cung cac chat chong oxi hoéa ty nhién nhém
carotenoid [1, 2, 3]. Ngoai thanh phan chat xo (4,9%)
c6 tac dung han ché cholesterol, m& mau, béo phi;
thit qua con chia cac loai axit amin thiét yéu
(phenylalanine, leucine, isoleucine, valine...) va cac
protein dé tiéu hoa nén sake dugc xem nhu la mot
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ngudn thuc phdm tiém niang dam bao an ninh luong
thuc [3]. Pac biét, thit qua khong chia gluten —
protein phd bién trong lia mi gay anh huong nghiém
trong dén nhimg nguoi mac bénh celiac (hoi ching
ro6i loan tu mién hay di tmg voéi gluten), nén sake c6
tiém nang rat 16n trong viéc san xudt thuc phim
khong hoic it gluten [4, 5].

Bot sake chua trén 4% protein, 1% chat béo; 6%
X0 va 2,6% khoang [6, 7, 8] duoc san xuit bing
phuong phép say doi luu dén do 4m dudi 12 — 13% két
hop v6i bao bi, nhiét do thich hop thi cé thé bao quan
duwoc dén 12 tuan [9, 10]. Do sake chtra nhiéu
polyphenol téng s6 (17,12 + 0,01 pmol TE/g chat kho
[11, 12]) nén rat nhay cam voi phan tmg oxi hoa,
dudi xuc tac ctia cac enzyme ndi sinh polyphenol
oxidase (PPO), peroxidase (POD) va hydrolase dan
dén thit qua dé bi sim mau, thanh phan dinh dudng
va tinh chat cong nghé cta bot bi gidm sut. Vi vay
viéc so ché nguyén lieu trudc khi say 1a can thiét dé
giam hoat dong ctia cac enzyme, nhat 1a peroxidase
la mot enzyme rat bén nhiét [13, 14]. Phuong phap
tién xit ly bang hda chat (AA, Na,S,0; CaCl, va
NaCl) két hop véi chan nhanh & 70 C da duoc dé xuat
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dé trc ché enzyme PPO, POD, hydrolase giup lam cai
thién mau sic va tinh chat cong nghé caa thit qua
sake, ngo sen, trai nhan [10, 14, 15, 16].

Thanh phan nguyén liéu va diéu kién diéu kién
tién xtt ly, diéu kién nhiét... gay anh huéng rat 16n
dén hoat tinh ctia enzyme POD ciing nhu mau sac
clia san phdm trong qua trinh ton trit. Nghién ctu
nay duoc thuc hién nham khao sat do hoat dong cta
enzyme POD va su thay déi mau sac (do sang L', do
vang b") cta bot thanh phdm sau cac budc xtr Iy phu
gia, chan va sdy, tir d6 x4c dinh duoc ché do cong
nghé nham tao san phdm bot c6 mau sac dat do 6n
dinh cao trong thoi gian bao quan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, héa chat

Trai sake tuoi da do gia (gai nd déu, vo xanh
tuoi hoac vang xanh, rudt trang tuwoi) khoi luong tir
700 g - 1 kg; khong qua chin, siu, hong hay dap) thu
mua tir cac cho khu vuc thanh phé Can Tho; trai
duoc st dung ngay sau khi thu mua (1 - 2 ngay sau
khi hai). Cac loai phu gia st dung dé xtt ly nguyén
lieu 1a hoa chat tinh khiét dung cho thuc phdm gom
ascorbic axit (AA), sodium metabisulfite (Na.S,0;),
sodium chloride (NaCl). Guaiacol, hydrogen
peroxide (H,0,), sodium hydroxide (NaOH),
potassium dihydrogen phosphate (KH,PO,), natri
axetat (Na,CO,), acetic axit (CH;COOH) sit dung
trong phan tmg xac dinh hoat do cta enzyme POD;
trong do6 cac dung dich dém pH 6,5 va 7 duoc pha tir
citric axit 0,1M, NaOH 0,1M va Na,HPO, 0,1M; cac
hoa chat cé xuat xi¢ Trung Quoc va c6 do tinh khiét
tir trén 99%.

2.2. Phuong phép nghién ctru

2.2.1. Phurong phap ché bién bot sake

Nguyén liéu sake duoc loai bé phan khong an
duoc (vo va 16i), do thit qua nhanh chong bi hoa nau
khi tiép xic moi truong nén budc ndy can thuc hién
nhanh trong nudc sach dé han ché anh hudéng dén
mau sac ctia san pham. Thit qua sake dwoc cat thanh
miéng nho déu nhau (0,3 cm x 0,3 cm x 0,3 cm) va
xtt Iy phu gia theo thoi gian thi nghiém; xa lai véi
nuoc sach nhiéu 1an (3- 4 1an) nham loai b6t phu gia
trén nguyén liéu, dé rdo truoc khi chan voi nuoc
néng nham vo hoat cac enzyme hoéa nau. Sau khi
chan duoc dé rao va sdy bang phuong phap do6i luu
dén khi san phdm dat do 4m duéi 13%. Sake sdy kho
duoc nghién min dén kich thuéc 250 um, ray va bao
quan trong bao bi nhua kin dé tién hanh phan tich.

2.2.2. Bo tri thi nghiém

Mot don vi thi nghiém st dung 1 kg sake tuoi,
thu hoi duoc khoang 700 g thit qua. Thi nghiém dwoc
b6 tri ngau nhién va lap lai 3 lan, két qua toi wu cta
thi nghiém trudc duoc stt dung cho thi nghiém tiép
theo.

- Thi nghiém xac dinh anh huong cta loai va
nong do phu gia xtt Iy dén hoat do enzyme PPO va
mau sic san pham:

Thit qua cat miéng duoc xtt ly véi cac dung dich
phu gia gdm Na,S,0-, AA va NaCl voi cac muc nong
do 0% (doi chung), 0,25%, 0,45%, 0,65% (ti 1é dung
dich: sake la 2: 1,v/w); thoi gian x ly 60 phut [14].
Sau do6 duoc xa sach trueoc khi chan (80°C, 120 giay),
say (70°C, 3 gi0), nghién thanh bot. Xac dinh hoat do
enzyme va mau sac san pham (L", b").

- Thi nghiém khao sat anh hudng cta ché do
chan dén hoat do enzyme, mau va ham luong vitamin
C ctia san pham:

Céac miéng sa ké sau khi duoc xit ly & diéu kién
thich hop (1a két qua cua thi nghiém a), duoc ria lai
bang nudc sach va chan & cac nhiét do khac nhau
60°C, 70°C, 80°C va 90°C trong cac khoang thoi gian
khac te 60 giay, 120 giay, 180 giay va 240 giay. Sau
khi dé rao thi duoc sy kho & 70°C trong 3 gid roi
nghién thanh bot. X4c dinh hoat do enzyme, mau sic
(L, b") va ham luong vitamin C san pham.

- Thi nghiém khao sat anh huéng cta nhiét o va
thoi gian sdy dén mau va do 4m san pham:

Cac miéng sake sau khi duoc xtt ly & diéu kién
thich hop (1a két qua cua thi nghiém a, duoc rtra lai
bang nudc sach roi duoc chan & ché do phu hop (1a
két qua ctia thi nghiém b)), dé rao va siy & cac nhiét
@0 50°C, 60°C, 70°C va 80°C trong cac khoang thoi
gian 1a 60 phat, 120 phat, 180 phat va 240 phat. Sau
d6 tién hanh nghién thanh bot roi do mau sic mau
sic (L', b") va do 4m san pham.

2.2.3. Phuong phdp phan tich va xur Iy so liéu
- Phan tich hoat d0 enzyme peroxidase:

Phuwong phap trich ly va xic dinh hoat @6
enzyme POD duwoc cai tién tir phuong phap cua
Nguyén Minh Chon va Nguyén Phuong Thuy (2006)
[13], I. da C. Vieira va O. F. Filho (1998) [17]: nghién
nho 2 g thit qua trong 20 ml dung dich dém KH,PO,
(pH=6,2), 0 5 phut, ly tam 10 phut (6.000 vong/pht)
thu duoc enzyme tho 1a phan dich néi. Chuén bi hén
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hop phéan tng gom 2,3 ml dém Na,CO, (pH=6); 0,05
ml guaiacol 0,1%; 0,05 ml H,O, 0,1% va 0,1 ml enzyme
tho, @ hén hop trong 5 phut (30°C) va do do hap thu
anh sang & budc song 470 nm. Pon vi hoat d6 ctaa
POD (U=Abs/ml*phut) duoc xac dinh bang luong
enzyme gay ra su thay déi 0,01 do hap thu trong mot
don vi thoi gian va duoc tinh theo céng thice (1):

U = AAbs/(0,01*V*At) @

Trong d6: AAbs 1a hiéu s6 do hap thu cta mau
do va mau trang (hon hop phan tng khong chita
enzyme tho); V 1a thé tich enzyme tho (0,1 ml), Atla
thoi gian phan tng (5 phat). Phan Gng tao
tetraguaiacol dudi xuc tiac ctia POD duoc trinh bay
trong hinh 1.

- Phan tich mau san pham:

Gia tri mau ctia bot thanh phdm xac dinh bang
may do mau colorlite sph870; trong do chi sé L' va b”
trong hé L*a*b thé hién mic do sang va vang cua
thanh phdm duoc st dung dé khao sat.

- Phan tich thanh phan 4m, vitamin C:

Do 4m, protein va vitamin C trong bot thanh
pham lan luot duoc xac dinh bang cac phuong phap
sdy dén khoi luong khong déi (TCVN 9934: 2013),
phuong phap Kjeldahl (TCVN 8125: 2009) va phuong
phap chuin do (TCVN 4715:1989).

- Xt ly s6 lieu:

Két qua cac thi nghiém duoc phan tich phuong
sai ANOVA két hop phép thtt kiém dinh LSD (5%) dé
xac dinh mic d6 khac biét y nghia 5% ctia cac
nghiém thic bang phan mém Statgraphics Centurion
XVIIIL.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia loai phy gia va ndng d6 dén
hoat @9 enzyme POD va mau san ph4dm

I8 # Sodium metabisulfite = Axit ascorbic  ®Muoidn =BC

14,4

=

123 126 120
Il = 109 o 14
10,5 10,3 10,3
10 - &=

Hoat d¢ enzyme (don vi)

- - E

0.05% 0.25% 0455 0,65%
Nong ¢5 phy gia (%)

Hinh 1. Anh hwéng ciia loai phu gia va néng d6 dén
mitc d6 hoat dong ctiia POD

Két qua xac dinh su thay d6i hoat do POD va
mau sic san pham bot sake & cac mau thi nghiém
khi dwoc xtr Iy bang cac loai phu gia AA, Na,S,0- va
NaCl & cac nong do khac nhau tir 0,05 — 0,65% duoc
trinh bay & hinh 1 va bang 1.

Két qua cho thdy cac phu gia véi nong do khac
nhau anh huong khac biét co y nghia (5%) dén hoat
d6 ctia POD: nghiém thitc xtt Iy phu gia c6 hoat dong
ctia enzyme giam con 10,3 don vi (BV) (nghiém thirc
Na,S,0; va NaCl 0,65%) va 11,4 BV (mudi an 0,65%)
so voi 15,2 DV ctia nghiém thic doi ching BC, 0%
phu gia). Khi stt dung cting néng do phu gia (tir 0,05
- 0,65%) thi mau xt ly AA tc ché hoat d ctia enzyme
tot nhat (hoat do giam tir 12,3 — 10,3 DV) do pH t6i
uu cua POD & khoang trung tinh [18], mau xit ly
bang Na,S,0; ngin can hoat dong enzyme & mic
trung binh (hoat d6 trong khoang 13,0 - 10,3 BV),
trong khi mudi an tc ché kém hiéu qua hon (hoat do
trong khoang 14,4 — 11,4 BV). Tac dung ttc ché POD
ctia muodi an duoc cho 1a do ion Cl va phu thudc vao
pH cta dung dich: pH thap khoang 3,5 thi kha ning
tc ché enzyme tot nhat [14]. Pac biét, khi taing nong
do tir 0,05% dén 0,25%, hieéu qua tc ché POD cua AA
tot hon Na,S,0s; nhung & nong do tir 0,45% trd 1en thi
tac dung cua Na,S,0; gan nhu tuong duong voi AA
(10,3 BV, 0,65%). Kha nang ttc ché enzyme POD cua
AA giam khi tang nong do st dung da duoc bao cao
truéc day trong nghién ctu bao quan ngoé sen,
nguyén nhan la do sy phan hiy nhanh ctia AA trong
moi truong [14]. Tac dung ngin can sy hda niu cia
Na,S,0; trén chudi va tdo cat lat ciing da duoc cong
bo trude day; phu gia sulfit nay c6 tdc dung ttc ché
enzyme xuc tac phan tng oxi hoa tao thanh cac hop
chat polymer c6 mau nau [19]. Do d6 hoat do cta
enzyme bi ttc ché cang nhiéu thi san phdm cang
trang (L" cang cao) va it vang (b" cang thap). Mau
sdc ctia bot thanh phdm sau cac diéu kién tién xit ly
bang phu gia khac nhau duoc trinh bay trong bang 1.

Loai phu gia & néong do khac nhau cé tac dung
tic ché POD trong nguyeén liéu nén citing anh huéng
khac nhau dén mau siac (L', b") ctia san phdm (P <
0,05). Cac nghiém thic xt¢ Iy phu gia c6 do sang L
tang va do vang b" gidm so véi mau DC (L' tang tir
76,691en 97,65 va b" giam tir 11,14 dén 7,35 6 mau BC
so voi mau AA 0,65%). Két qua nay cho thdy kha
nang lam tang chat luong mau sic cta AA 1a cao
nhat, tiép theo 1a Na,S,0; hiéu qua ctia mudi an la
thap nhat. Tuy nhién, & nong do cao (0,45 - 0,65%) do
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sang ctia mau AA khong qua khac biét qua 1om so voi
mau Na,S,0; (97,76 va 95,27), nhung san pham xit ly
bang AA c6 mui it dic trung hon khi xit Iy bang
Na,S,05 (két qua cam quan khong liét ke). Bén canh
do6 kha nang tc ché POD ctia Na,S,0; khi ting nong
do tir 0,45% dén 0,65% 1a khong dang ké (10,5 DV va
10,3 BV), do d6 Na,S,05 0,45% duoc lwa chon lam
diéu kién t6i wu cho cac thi nghiém tiép theo. Két
qua nay ciing tuong dong véi nghién ctru cua
Aderinola (2016) [15] vé st dung phu gia dé tién xit
ly nguyén liéu trong quy trinh bao quan bot sake.

Béng 1. Anh huéng ciia loai va néng do phu gia dén
mau sic cta bot sake

. Nong do Mau san phdm bot

Phu gia @ T o
bC - 76,69 11,141
0,05 86,32° 9,89°
Na,5,0, 0,25 89,69" 9,35¢
0,45 92,51f 8,10
0,65 95,27 7,712
0,05 86,96" 9,05¢
AA 0,25 91,12¢ 8,37
0,45 91,71¢ 7,76°
0,65 97,65" 7,35"
0,05 83,27° 10,22"
NaCl 0,25 86,43° 9,34
0,45 87,58° 9,26
0,65 88,374 9,11¢

Ghi chu: Cic chir cdi khdc nhau trong cung mot
cot biéu thi s khdc biét co y nghia ¢ mitc 5%

3.2. Anh huéng ctia nhiét d va thoi gian chan
dén hoat d6 enzyme va mau san phim

18 17,63 .
18 16,30 mh u fills 1205

Hoat d¢ ensyme (dom vi)
=

0 L[] il a
Nhiét di (*C)

Hinh 2. Anh huéng ciia diéu kién chn dén hoat do
clla enzyme

Su anh huéng ctia cac diéu kién chan dén hoat
do cta enzyme thé hién trong hinh 2. Chan nham
muc dich vo hoat enzyme c6 trong nguyén liéu, 6n
dinh mau sic san pham va ting thoi gian bao quan.
Két qua thong ke cho thay céac diéu kién nhiét do (60
- 80°C) va thoi gian chan (60 - 180 gidy cang cao thi
tac dong tic ché enzyme cang hiéu qua; hoat do cta
POD giam tir 18 BV (mau DC, khong chan) dén thap
nhit 1a 8,7 BV (90°C, 180 gidy. Pang luu ¥, khi xit Iy
chan tai 60°C trong 60 giay thi chua ttc ché hoan toan
POD trong nguyén liéu nén hoat d6 ciia enzyme
POD van con twong duong véi mau doi chimg (17,83
bV). Dbiéu nay phi hop voi nghién cttu vé kha nang
khéang nhiét cao ctia POD, nén khi chan nhiéu loai
rau qua & nhiét do duéi 75°C trong thoi gian ngan thi
chua thé vo hoat duoc hét loai enzyme nay [20]. Gia
tri do sang L" va d6 vang b" cua cac mau trén duoc
téng hop trong bang 2.

Béng 2. Anh huéng ctia nhiét d6 va thoi gian chin dén mau sic va ham lugng vitamin C ciia bot thanh phim

o ot an Mau san phdm bot Ham lwong vitamin
T;lﬁglngzz)n N}zt(é[)do L b C (g/100 g chat Ham llor(_)'ng Yitamin
kho) C ton that (%)
bC - 79,322 11,51™ 0,019 -
60 90,38" 10,83! 0,018¢ 5,26
60 70 90,80 10,237 0,017 10,53
80 91,43 9,521 0,014" 26,32
90 92,70h 8,47¢ 0,011 42,11
60 90,83 10,43 0,018 5,26
120 70 91,21¢d 10,08 0,015 21,05
80 92,502 8,164 0,013# 31,58
90 93,75% 7,892 0,008¢ 57,89
180 60 91,114 9,80" 0,017 10,53
70 92,01% 9,12f 0,014" 26,32
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80 93,07" 8,32% 0,010¢ 47,37
90 91,75 9,25" 0,007 63,16
60 91,96' 9,32" 0,015 21,05
70 93,44 7,96 0,011 42,11
240 80 91,70 9,71¢h 0,0094 92,63
90 91,03 10,31 0,004* 78,95

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot biéu thi sur khdc biét co y nghia ¢ muic 5%

Két qua thong ké cho thay nhiet do va thoi gian
chan déu c6 anh hudong dén do sang va vang cua san
pham (P < 0,05). So véi mau PC (L"va b c6 gia tri
79,32 va 11,51), cac mau chan c6é mau sang hon (L"
tang tir 90,38 - 93,57) va do vang giam hon (b" tit 7,89
- 10,83). Két hop nhiét do va thoi gian chan phu hop
co tac dung trc ché cac enzyme hda nau, san pham
cho mau sac sang, 6n dinh hon; tuy nhién & nhiet do
thap va thoi gian ngan (60°C, 60 giay) chua trc ché
hoan toan enzyme nén mau san phim toi va vang
dam hon (L' va b" 1a 90,38 va 10,83). Bén canh do,
nhiét do cao va thoi gian dai trc ché hiéu qua enzyme,
nhung 1am san phidm sam mau hon (L'giam, b" tang:
mau 240 giay, 90°C c6 L' va b" 1a 91,03 va 10,31 so voi
91,70 va 9,71 ctia mau 180 giay, 80°C). Su gia ting do
sam mau cua nguyén do trong qua trinh chan & thoi
gian dai da duoc bao cao trong cac nghién ctu trude
day vé san pham khoai lang, vo thanh long ruét trang
va xoai [21, 22, 23]. Piéu nay duoc cho 1a khi thoi
gian gia nhiét kéo dai, cau trac té bao bi pha vo giai

phong cac hop chat tan trong nuwoc va nhay cam voi
nhiét, ching bi bién déi lam anh hudéng dén mau sic
clia san pham.

Cung voi mau sic thi thanh phan dinh duong bi
that thoat trong qua trinh chan ciing rat duoc quan
tam. Chan lam ham luong vitamin C trong nguyén
lieu bi that thoat vi vitamin C dé bi phan hily & nhiét
d06 cao va do su hoa tan vao nudc. Nhiét do va thoi
gian chan anh hudng rat 16n dén ham luong vitamin
C con trong san phidm: chan & nhiét do cang cao va
thoi gian cang dai thi vitamin C tén that cang nhiéu
(that thoat tir 5,26% khi chan & 60°C, 60 gidy dén
78,95% & 240 giay, 90°C) [24]. Két hop cac két qua vé
hoat do ctia enzyme, mau sac va ham luong vitamin
C that thoat, qua trinh chan & nhiét do 80°C, thoi
gian 120 giay duoc lua chon 1a diéu kién t6i wu cho
thi nghiém tiép theo.

3.3. Anh huéng ciia nhiét @ va thoi gian sy dén
mau va 6 4m san pham

Béng 3. Anh huéng ciia nhiét do va thoi gian sy dén mau sic va do 4m (chat wét) cta bot thanh phim

Nhiét do o ) Mau sic Do am
¢0) Thoi gian (phut) L o %
60 89,072 12,39k 62,91°
50 120 89,54 12,26 47,82°
180 90,081 12,05' 20,24/
240 90,21°¢ 11,72" 15,48"
60 89,53 12,11" 43,07"
60 120 89,89 11,64" 30,55'
180 90,12¢ 10,38¢ 13,37¢
240 90,35" 9,16¢ 11,33¢
60 90,642 10,37¢ 39,88™
70 120 90,718 9,85 19,20'
180 92,50" 8,16 12,13¢
240 90,38 9,38° 10,15¢
60 90,67¢ 9,38¢ 28,73k
80 120 92,79 8,60° 12,53
180 92,73 8,76¢ 9,61
240 89,86¢ 9,47¢ 9,17

Ghi chu: Céc chir cdi khac nhau trong cung mot cot biéu thi sur khac biét co y nghia & muic 5%
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S4y lam bay hoi nuéc bén trong san pham dén
do am thich hop nham gia tang hiéu qua cta cong
doan nghién ti€p theo va kéo dai thoi gian bdo quan
bot thanh phdm; s anh hudng cta diéu kién sdy dén
chat luong cta san phdm duoc trinh bay trong bang
3. Két qua cho thay thoi gian va nhiét do sdy anh
hudng khac biét dén mau siac va do 4m cta thanh
pham (P > 0,05%); sdy & nhiét do cao va thoi gian dai
(80°C, 120 phut tré 1én) 1am nuéc boc hoi nhiéu nén
do 4m san phidm thap (dudi 12%). Nhiet do cao lam
quéa trinh khuéch tan 4m dién ra nhanh & thoi gian
dau, hinh thanh 16p v cing trén bé mat lam giam do
sang L" va tang do vang b" clia san phim [25, 26].
Nguoc lai khi sdy & nhiet do thap va thoi gian dai thi
am thoat cham do su chénh léch 4p suat 4m gitta bén
trong va bén ngoai vat lieu thap, san phdm con do 4m
cao (trén 20%) tao diéu kién cho vi sinh vat hoat dong
lam giam thoi gian bdo quan; tuy nhién ¢ diéu kién
nay san phdm c6 xu huéng thay déi mau it hon so voi
sdy toc do cao. Su hoa nau ctia san phdm nong san
trong qua trinh sdy ciing da duoc bao cao truoc day;
trong do nhiet do va thoi gian sdy cang cao két hop
v6i ham luong duong trong nguyeén liéu cang nhiéu
thi mirc do hoa nau sé cang ting dan dén giam do
sang va tang do vang cho san phim [27, 28, 29]. Bén
canh d6, nhiét do sdy cao cac phan tmg hoé hoda tinh
bot, su két tinh cta cellulose, su hinh thanh céc stic
cang bén trong do chénh lech 4m khong déu lam cho
cau truc san pham bi thay déi nhiéu hon, dan dén su
anh huéng dén mau sic san phdm [10]. Sdy & 70°C
trong 180 phut san phdm dat d0 4m 12,13% (theo
TCVN 8796-2011, san phidm bot c6 do 4m khong qua
13%), mau sac trang sang hoi nga vang (gia tri L* va
b"1a 92,50 va 8,16) dac trung ctia bot sake; ham luong
vitamin C 1a 0,013 g/100 g chat kho va 1,02% protein.

4. KET LUAN

Két qua nghién ctru cho thay cac budc xtr ly phu
gia, diéu kién chan va sdy c6 anh hudng y nghia dén
hoat @6 ctia POD va mau sic ctia san phdm bot sake.
Nguyen lieu duoc xt ly bang Na,S,05 0,45% trong 1
gi0, chan & 80°C trong 120 giay va sdy & 70°C trong 3
gior lam hoat do ctia POD giam dang ké, bot co do
sang tot, mau hoi nga vang dic trung, do dm dudi
13% va van gitt duoc dang ké ham luong vitamin C
(gan 70%). Viéc khao sat cac thong s6 ctia qua trinh
ché bién anh hudéng dén chat luong bot sake sé tao
tién dé cho cac nghién ctru san xuat va tng dung bot
sake trong ché bén thuc phdm.
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STUDY THE EFFECT OF PRE-TREATMENT CONDTITIONS ON THE PEROXIDASE ENZYME

ACTIVITY AND QUALITY OF BREADFRUIT (Artocarpus altilis) FLOURS
Tran Thi Minh Thu, Nguyen Thi Bich Ngoc, Tran Thi Thuy Linh,
Le Vu Lan Phuong, Nguyen Thi Ngoc Thu, Nguyen Thi Nhu Y

Summary

This study aimed to investigate the pretreatment and drying parameters during breadfruit flour processing.
The effects submerged food additives, blanching and drying conditions on peroxidase enzymatic activity,
color and nutritional content of breadfruit flour were investigated. Sodium chloride (NaCl), sodium
metabisulfite (Na,S,0;), ascorbic acid (vitamin C) in different concentrations (0.05%, 0.25%, 0.45% and 0.65%)
were used to treat the flesh (60 minutes) before blanching at 60°C, 70°C , 80°C and 90°C within 60 seconds
(s), 120 s, 180 s and 240 s. The pre-treated sample were then dried at 50°C, 60°C, 70°C, 80°C within 60
minutes (mins), 120 mins, 180 mins and 240 mins before milling. The results showed that pre-treatment by
Na,S,0;0,45%, blanching at 80°C, 2 mins before drying at 70°C, 3 hours could inhibit effectively peroxidase
enzymatic activities, the flour maintained their lightness and yelow (L and b values). Blanching and drying
essentially inactivated browning enzymes while causing nutritional value losses (vitamin C concentration

remained 0.004 - 0.018% dry based); whereas drying condition affected remarkably on flour moisture
content (moisture content was 62,91 - 9,17% dry based).

Keywords: Blanching, breadfruit, browning, drying, peroxidase.
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