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Gao tim than rdt giau vitamin, nguyén té vi lwong, flavonoid,
anthocyanin va cac polyphenol, chung duoc biét nhu chdt chéng
oxy héa va hé tro tot sircc khée. Sita gao tim than dong chai tiét
trung la san pham tién loi khi sir dung va bdo qudn lau. Qud trinh
tiét trimg hop Iy dam bao san pham khéng chi an toan ma con dat
gid tri cam quan va dinh duwong cao. Do do, muc dich cua nghién
cieu nay la danh gia ché dp tiét trung (115, 118 va 121°C) véi gid
tri F (T,y= 121°C, z=10°C) =7 phit anh huong dén dg truyén
quang, gid tri mau sac (L*, a* va b*), gid tri cam quan va ham
leong anthocyanin cia san pham. Két qud nghién civu cho thdy
sita gao tim than tiét trung 60 phut trong chai thuy tinh voi thoi
gian chét nhiét F=7,71 phut tham chiéu T,,=121°C va z=10°C ¢
nhiét do, sdan phcfm dam bao an toan vi sinh, dat gia tri cam quan
cao va nhiéu chita ham leong anthocyanin (0,69 mg/L).

Tiwr khéa:

anthocyanin, cam quan, do
truyén quang, sia gao tim
than, tiét trung.

Diéu nay cho thdy sira thuc vat nhu sita gao
tim than 1a tiém ning va dang duoc quan tim

1. PAT VAN PE

Stta thuc vat dugc san xuat tir cac nguyén

liéu thuc vat (gao, bép, dau, dai mach, yén
mach,..) dugc st dung vdi nudc dé trich ly.
Sita ¢6 nguodn goc thuc vat (plant based milk)
1a ngudn cung cip protein va calo cho con
nguoi (Haas et al, 2019) voi ty 1& chét béo
giam so vdi sita bo va khong chira cholesterol.
Stra gao ciing phuc vu nhu mot giai phap thay
thé cho nhitng ngudi an chay hodc in chay
han ché, nhiing nguoi khong tiéu thy bat ky
loai san phém dong vat nao. Viéc san Xuét san
pham tir thye vat nhu sita gao dang phat trién
vi chira nhiéu hop chit chirc ning va nho chat
luong dinh dudng cao (Rasika et al., 2021).

phat trién.

Lua gao 1a luong thyc chinh ctia hon mot
nira dan so thé gioi, chi yéu tap trung & cac
nu6e chau A nhu An Do, Pakistan, Thai Lan,
Viét Nam, Philippin, Indonesia, Trung Quéc
(Charoenthaikij et al., 2009). Gao Iat va tim
thuoc gidng Oryza sativa L. chira nhiéu
protein, chat xo va sat, va nhiéu chat chong
oxy hoa khac nhu anthocyanin va polyphenol
(Zhaohua et al., 2013). Anthocyanin 1a hop
chit chiém wu thé trong cam gao tim, trong
thuc phém thuc vat c6 thé co st dung diéu tri
trong diéu tri bénh tim mach. Hon nita, mot
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nghién ciru gan ddy cho thiy rang chiét xuat
gao tim ¢ tiém nang trc ché sy tao mau bang
cach ting cudng sy biéu hién cia WnT-3A va
B-catechin. (Kim et al., 2016). Anthocyanin
gao tim c6 kha ning trc ché su phat trién té
bao ung thu.

Mic du gao Iut tim
anthocyanin, nhung gao It tim dugc dung dé
nau com thi thoi gian nau lau va com c6 cau
trac cing. Do do, stta gao lut tim than la thuc
pham ubng vira dinh dudng vira tién sir dung
cho moi lra tudi tir tré em dén ngudi 16n
tudi. Sira gao tim than gop phan da dang cac
san pham tir gao tim than. San pham sita gao
voi pH>4,6 thanh trung (nhiét d6 nhé hon
100°C) thi san pham phai dugc bao quan lanh
va ¢6 han st dung 3 tuan (Binh va Phuong,
2011). Cac san pham duoc chira dung trong
bao bi chai thuy tinh dang dwgc khuyén céo
vi an toan cho nguoi tiéu dung va han ché 6
nhiém méi truong (Alabi et al., 2019). Bén
canh d6, qua trinh tiét tring giup san pham
an toan tidu diét tit ca cac vi sinh vat giy
bénh va bao quan ¢ nhi¢t dd phong trong thoi
gian 6 thang ma khong dung chit bao quan
(Binh va Phuong, 2011). Tuy nhién, cac qua
trinh x{r 1y nhiét anh huéng dén ham luong
anthocyanin con lai trong san pham (Patras et
al., 2010). Do d6, nghién ctru nay dugc thuc
hién véi muc dich chon ché do tiét trung an
toan va dam bao chét luong vé cam quan va
dinh dudng.

2. PHUONG PHAP NGHIEN CUU

chira nhiéu

2.1. Nguyén liéu

Gao tim than duoc cung cép boi Cong ty
Quang Ping véi chit luong tot (khong bi
mdc, con triung). Cac nguyén liéu phu (dudng
saccharose, va sita gdy) duoc mua O
Coopmart Can Tho. Enzyme alpha amylase

KHOA HOC KY THUAT - CONG NGHE

(tir vi khuan Bacillus licheniformis) dugc mua
Cong ty Cemaco, Can Tho.

2.2. Chudin bi méu

Gao tim than duoc xay nhuyén va dugc ray
qua 16 ¢ duong kinh 0,5mm. Bt gao dugc tron
déu véi nudce theo ti 1& khoi luong 1: 10. Hon
hop bot va nudc nay dugc bd sung 0,15%
enzyme alpha amylase va dugc dich héa & 80°C
trong 45 phuat. Sau khi loc 1, dich gao dugc bd
sung 2% sita gy va 10% dudng saccharose.
Sau khi loc 2, dich stia gao duogc déng hoéa voi
ap sudt 30Mpa bang thi¢t bi dong hoa
(Changzhou Chaoli GJIB 30-40, Trung qudc).
Sira gao duoc gia nhiét dén 85°C va rét vao chai
thiy tinh 200mL. Chai thiy tinh sita gao dugc
tiét trung ¢ nhi€t do khac nhau (115, 118 va
121°C) v6i gia tri Fo'2'°C 6-9 phut trong thiét bi
(Jibimed, Trung qudc) véi hé thong datalogger
4 kénh c6 cam bién nhiét loai K (88598 Digital
4 Channels K-type Thermocouple Thermometer
SD Card Logger, Trung quc).

2.3. Tinh gia tri F tiét trung

Dich sira gao 1a san pham c6 pH > 4,6 nén
can duoc tiét trung dé tiéu diét bao tir
Clostridium botulinum (Binh va Phuong,
2011; Tri va cong su, 2017). Chai thay tinh
duoc ge'ing cam bién nhiét loai K & tdm va két
ndi hé thong datalogger dé ghi nhan nhiét do
theo thoi gian. Nhiét d tam san phém duoc
sir dung dé tinh gia tri tiét trung F theo cong
thirc (1). San pham an toan vi sitc khoe cong
dong khi tiéu diét bao tir vi khuan yém khi
Clostridium botulinum néu gia tri tiét tring
Fo=3 phat tham chiéu T, = 121°C va z=10
(Binh va Phuong, 2011). San pham c6 thé bao
quan 6 thang thi gia tri tiét tring F can dat
F10'?'°° =6 phut (Binh va Phuong, 2011;
Holdsworth and Simpson 2007). Gia tri tiét
trung F dugc tinh theo cong thuc:
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Ff,, = [y107= dt (1)

Trong d6, ¢ thoi gian tiét trung; 7' 1a nhiét
do tiét trung, T,.,= 121°C va z=10.

2.4. Xac dinh ham luwgng anthocyanin

Stta gao tim than dugc ly tm tde do 5000
vong/phut trong thoi gian 10 phat. Dung dich
(ImL) duogc hoa tan vao 4mL cho mdi dung
dich dém kali clorua 0,025M (pH = 0,1) hodc
dém natri acetat 0,4M (pH = 4,5). Ham lugng
anthocyanin dugc xac dinh theo phuong phap
vi sai Lee et al., (2004). P hap thu mau
anthocyanin trong dung dich dém khac nhau
(pH 1 va 4,5) duoc do tai cic budc séng lan
luot trong tmg 510 va 700 nm v&i may hap thu
quang phd Evolution 260 Bio (Thermo
Scientific, USA). Ham luong anthocyanin tong
dugc tinh theo cyanidin-3-glucoside:

AMEV

el

@)

Trong d6, A = (Ajmax-pH=1 — A700nm-pH=1) -

. . mg.
anthocyanin (—) =

(Axmax-pH= 45— A700nrn-pH= 45); Axmax, A7000m: 12
do hép thu tai budc song cuc dai va 700nm, &
pH =1 va 4,5; M 1a khéi luong phan tir ctia
anthocyanin, M = 449,2 (g/mol); I: Chiéu day
cuvet, (cm); K 1a do pha loang; ¥ l1a thé tich
dich chiét, (L, lit).

2.5. Xdc dinh dp truyén quang va gid tri
mau (L* a*va b*)

Sira gao tim than dwoc xac dinh d6 trong
thong qua phan trim do truyén quang qua dich
sita & budc song 650nm bang may hip thu
quang phd Evolution 260 Bio (Thermo
Scientific, USA) theo phuong phap cta Craig
et al, (1989). Gia tri mau mau L*, a* va b*
cia sita gao tim than dugc do bing
Colorimeter R310 (Minolta, Nhat).

2.6. Danh gida cam quan

DPanh gia cam quan san phdm theo
phuong phap QDA (quantitative
Descriptive Analysis) dugc mo ta boi Poste
et al., (1991). Cac thanh vién danh gia cam
quan d3 duoc huin luyén. Mudi thanh vién
tham danh gia diém tir 1 — 5 cho timg chi
tiéu (mau sdc, mui, vi va ciu triuc). Trong
d6, gia tri cam quan cao nhit cia mdi chi
tiéu dugce cho diém 5 (rt thich), va nguoc
lai 1a diém 1 (rdt chan). Thang diém cua
tung chi ti€u cam quan dugc md ta. Cac
mau dugc ma hoa.

2.7. Phan tich sé liéu

Tat ca thi nghiém dugc 1ap lai 3 lan. S6
litu dugc théng ké bang chuong trinh
Stagraphic Centurion 15 dé tinh ANOVA,
kiém dinh bﬁng Fisher t test, su khac biét co6 y
nghia (LSD), hé s6 twong quan Pearson & mtrc
alpha = 0,05.

3.KET QUA VA THAO LUAN
3.1. Gia tri cua tiét trung

San pham sira gao tim than thuéc nhom
san pham it acid (pH=7). Hau hét bao tir vi
khuan khang nhiét manh ¢ pH trung binh va
khang nhiét kém & pH thap (pH < 4,5) (Tri va
cong su., 2017). Clostridium botulinum 1a loai
vi sinh vat c6 kha nang sinh bao tir rit bén
nhiét, ching c6 kha nang phan giai protein,
lidu lwong gay doc tir doc td cua chung 1a rat
thap (Ngoc va cong sy, 2020). Chinh vi nhiing
ly do nay, Clostridium botulinum dugc xem la
vi sinh vat muc tiéu cho nhiing san pham c6
acid théap.

Do yéu t6 bén nhiét cua Clostridium
botulinum, dé tiéu diét dugc bio tir cia ching
doi hoi can xur 1y & nhiét do cao, day ciing 1a
nguyén nhan dan dén viéc giam gia tri dinh
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Nhiét do (oC)

dudng, cam quan cua thyc phim (Binh va
Phuong, 2011).

Ché d6 tiét trung duoc thuc hién cac nhiét
do (115, 118 va 121°C) dé tiéu diét sinh vat
muc tiéu la Clostridium botulinum loai B

130 A
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(Binh va Phuong, 2011, Tri va cOng su,
2017).

Nhiét do tam san phém stta gao tim than
dugc ghi nhan theo thoi gian va dugc trinh
bay ¢ Hinh 1.
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Hinh 1. Do thi bién thién nhiét d9 ciia san pham giir nhiét & 115 (A), 118 (B)
va 121°C (C) trong qua trinh tiét trung

Sy bién thién nhiét d6 tim san pham (---)
khi duoc gitt ¢ nhiét d6 115°C (Hinh 1A),
118°C (Hinh 1B) va 121°C (Hinh 1C) tuong
g v6i nhiét d6 thiét bi T1, T2, va T3 (—).
Nhiét d6 tim san pham ban dau 1a 83°C va két
thiic qua trinh tiét trung 12 93°C. Qua trinh
nang nhiét dé nhiét do tam san phém dat 115,
118, 121°C va ha nhiét déu twong dbi dai do
bao bi thuy tinh truyén nhiét kém (Merrill,
1948). Hinh 1A cho thay tong thoi gian tiét
tring 1a 60 phut bao gdm nang nhiét (9 pht),
gilt nhiét (8 phat) & 115°C va ha nhiét (43
phat). Hinh 1B cho thiy tong thoi gian tiét
tring 12 65 phit bao gdm nang nhiét (11

phut), gitt nhiét (6 phat) & 118°C va ha nhiét
(48 phut). Hinh 1C cho thiy tong thoi gian tiét
tring 14 70 phit bao gébm nang nhiét (13
phut), gitt nhiét (1 phat) & 121°C va ha nhiét
(56 phut). Nhiét do tim san pham cang cao thi
thoi gian nang nhiét va ha nhiét cang dai. Bén
canh d6, tong thoi gian tiét trung cang dai thi
gi4 tri F cang 16n, san pham cang an toan.

Tu Hinh 1, gia tri tiét tring F dugc tinh
theo cong thitc (1) voi Tre= 121,1°C va z =
10°C cho vi sinh vat muc tiéu 1a Clostridium
botulinum loai B (Binh va Phuong, 2011, Tri
va cong su, 2017).

Bang 1. Gia trj tiét trung cta sira gao tim than theo nhiét d¢ tiét trung

Nhiét d9 tim san phiam (°C)

115 118 121

Gia tri F (phut)

7,71 8,14 9,88
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Gia tri F >6 phat dam bao an toan ddi
voi bao tit Clostridium botulinum loai B
(Binh va Phuong, 2011, Tri va cdng su,
2017). O nhiét do cang cao, qua trinh lam
ngudi lau nén gia tri F cang 16n. San pham
stia gao tim than dat gia tri F=9,88 phut khi
tiét trang nhiét do tm 121°C (nhiét do thiét
bi 122°C) trong 1 phut v&i tong thoi gian
nang, giit va ha nhiét 1a 70 phut. San pham
sita gao mam dong chai dugc gir & 121°C

2

1.5

(%)

én quang
[a—

trong 4 phut dat gia tri F=8,07 phut voi
tong thoi gian nang, gitr va ha nhiét 1a 20
phut (Ta va cong su, 2016). Su khac biét co
thé do sita gao tim than c6 d§ nhét cao va
thé tich chai 16n hon nén thoi gian lam
ngudi cham vi vay gia tri F=9,88 phut 16n
hon F=8,07 phtt cia sita gao mam.

3.2. Ché dp tiét tring dnh hwéng dén dj
truyén quang

:g. 0.5 %
) e
0 o
118 121

Nhiet do tigt trung (°C)

Hinh 2. P} truyén quang ciia sita gao tim than thay ddi theo nhiét d¢ tiét trung

Hinh 2 cho thdy khi nhiét do tiét tring
tang tr 115°C dén 121°C, do truyén quang
giam tir 1,403% xudng 0,653%. D¢ truyén
quang cta san pham cang cao thi do duc cua
san pham cang thap, nghia 1a sita gao cang
trong. Nghia la d¢ trong cua sira gao giam khi
tiét trung & nhiét d6 cao. Diéu nay co thé duoc
giai thich khi sira gao dugc tiét trung & nhiét
d6 cao, phan tng Maillard sinh cac hop chét
mau melanoidin lam sam mau va giam 4o

trong (Tu va cong su, 2002).

3.3. Ché aé ti¢t tring danh hwéng dén gid
tri mau (L*, a*, b*) ciia sdn phtfm

Qua trinh xir 1y nhiét nham tiéu diét vi sinh
vat gdy hu hong, gy bénh va vo hoat cac
enzyme, tuy nhién qua trinh xt 1y nay cling
gdy nén su suy giam khong mong mudn chit
dinh dudng, mau sic, trang thai cta san phim
(Binh va Phuong, 2011).
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Bang 2. Anh huéng ciia ché d9 tiét trung dén mau sic (L*, a*, b*) ciia san phim

Nhiét d¢ tiét trung L* a® b AE

(®)

115 18,58 £0,49  9,32°+022 6,69°+£0,19  70,99*+ 1,05
118 20,15°+1,29 8,74°+034 534°+0,11 69,71+ 1,23
121 24,08°+ 1,47  7,92°+037 4,47°+0,40  65,67°+1,42

Ghi chu: Cac chir cdi khac nhau di kem theo trung binh nghiém thirc trong cung mot cot/hang

thé hién su khdc biét c6 ¥y nghia o muc 5%.

Bén canh viéc tién hanh mot ché do
tiét trung dam bdo an toan vé mait vi sinh
dam bao sirc khoe cong dong thi anh
huong cua diéu kién tiét trung dén mau
sac cua san pham ciing 1a mot van dé can
dugc quan tam.

Nhin chung, khi ti¢t trung ¢ nhiét do
cang ting tir 115° dén 121°C, sita gao tim
than c6 gia tri mau L* tang, nhung cac gia
tri mau (a*, b* va tong mau AE) giam
(Bang 2). Néu tiét tring ¢ nhiét do cao
121°C, thi sita gao luc dat gia tri L* cao
nhét (24,08) nhung co gia tri thap nhat a*
(7,92), b* (4,47) va tong mau AE (65,67).
Khi ché bién ¢ nhiét do cang cao, ham
lugng anthocyanin giam nén sic t& giam
(Hiemori et al., 2009), dua dén gia tri a*, b*
giam cho nén gia tri L* ting nhe. Tuy nhién,
mau tong AE cua sita gao tim than giam do
céc hop chat melanoidin sinh ra trong phan
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ung Maillard (TG va cong su, 2002).

Do qua trinh x1r ly nhiét, anthocyanin co
thé trai qua chudi phan tng nhu khir
glycosyl, tan cong nucleophin ctia nuée vao
anthocyanin, phan tach va trung hop
anthocyanin thanh hgp chat khac. Chudi
phan Ung nay giy ra sy mét mat sic td va
sy phan huy anthocyanin (Rodriguez,
2019). Do d6, ché d6 tiét trung 1a mot yéu
t6 khac anh huodng dén su 6n dinh céu trac
phan tu cua anthocyanin (Laleh et al.,
2006) va quyét dinh mau cua san pham khi
c6 oxy (Riaz et al., 2016). Cac gia tri mau
a* va b* giam, nghia la mau tim giam (Tri
and Quyen, 2023), san pham c6 mau tim
giam, do sang (gia tri L*) cia san pham
tang 1én.

3.4. Ché dp tigt tring dnh hwong dén
ham lwgng anthocyanin ciia sin pham
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Hinh 3. Anh huéng cia nhiét do tiét trung dén ham hrong anthocyanin ciia sin pham

Anthocyanin 1a sic t6 hoa tan trong nudc
16n nhét trong thuc vat, bao gém hon 540 loai
khac nhau v& mau sic nhu do, cam, tim va
xanh (Anderson and Francis, 2004). Tuy
nhién, anthocyanin dé bi phan huy trong qua
trinh gia nhiét.

Sau khi chuan bi mau nhu Muc 2.2, sita
gao chura ham lugng anthocyanin 2,4mg/L.
Hinh 3 cho thdy, qua trinh tiét tring & nhiét
d6 tir 115 dén 121°C ham lugng anthocyanin
trong stra gao lut tim than cang giam tur 0,69
xuéng 0,48mg/L, lan luwot. Ham luong
anthocyanin giam tir 3,4 dén 5 lan khi tiét
trung ¢ nhiét d¢ 115 dén 121°C. Mot nghién
ctru cho thiy gao tim than dugc niu trong
ndi com dién trong 90 phit cho thiy ham
lugng anthocyanin trong gao tim than nau
chin thip hon mot phan ba (giam 3 1an) so
véi gao sbéng (Hiemori et al, 2009).
Anthocyanin trong dich trich gao den giam
1,5 1an dén 3 1an khi gia thanh tring & 80°C

dén 100°C trong 60 phit (Zhaohua et al.,
2013). Mtc d0 phan huy anthocyanin tang
khi ting nhiét d0 va thoi gian xu ly nhiét
(ndu, thanh tring hay tiét trung). Diéu nay
xay ra 1a do anthocyanin khong 6n dinh va
dé bi phan huy trong cic qua trinh xir ly
nhiét (Patras et al., 2010). Ti¢t trung ¢ nhiét
d6 cao trong mot khoang thoi gian nhét
dinh, thuc pham c6 thé trai qua nhiing thay
d6i vé mau séc, luong anthocyanin ciing nhu
kha niang chéng oxy hoéa cia chung.
(Aprodu et al., 2020).

3.5 Anh hwéng ciia ché dj ti¢t triung dén
chit lwong cam quan ciia sin phim

Viéc danh gia cam quan theo phuong phap
cho diém duoc dua trén chi tiéu vé trang thai,
mau sic, mui, vi duoc thuc hién bsi 10 cam
quan vién da dugc lya chon va tap huin cac
chi tiéu danh gid. Cac chi tiéu quan dugc khao
sat bang cach cam quan theo phwong phap cho
diém duoc thuc hién & Bang 3.
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Bang 3. Anh huong ché d¢ tiét trung dén gia tri cim quan ciia sira gao tim than

Ché d¢ tiét trang (°C) Trang thai Mau sic Mui Vi
115 4,90* +£0,14 480*+0,18  4,90°+0,14  4,60°+0,28
118 4,50+ 0,14 4,50°+£0,07  430°+021  4,10°+0,14
121 4,10° £0,18 4,10°+£0,14  420°+0,00 3,80+ 0,00

Ghi chu: Cac chir cdi khdac nhau di kem theo trung binh nghiém thirc trong cung mot cot/hang

thé hién su khdc biét c6 ¥y nghia o muc 5%.

Bang 3 cho thay rang, nhiét do tiét tring
tang thi san pham giam cac gia tri cam quan
vé trang thai, mui vi cua san phém.

O ché do tiét trung 115°C, sira gao tim
than tiét trung dugc cam quan vién danh gia
trang thai, mau sdc, mui va vi tot nhét so voi
cac mau duoc tiét trung & ché dd nhiét do cao
118 va 121°C. O nhiét do cang cao, pham

ung Mailard xdy ra gitta duong khi va acid
amin sinh ra melanoidin lam mau sic sim va
mui vi nau (Ta va cong su, 2002). Tiét trung
nhiét c6 thé gay ra sy thoai hoa mau sdc, xuét
hién mau la, mui la va lam giam gia tri cam
quan cta san pham. Qua trinh xir 1y nhiét cang
cao va trong thoi gian dai sé anh huong dén
thanh phan dinh dudng cta san pham.

Bang 4. Két qua kiém nghiém vi sinh vat cho thanh phim sira gao it tim than

tiét trung & 115°C véi gia tri F=7,71 phit

Pon vi TCVN
Chi tiéu tinh *  Kétqua Phuong phap test 7028:2009 sira
ti€t trung
Coliform CFU/mL <01 1SO4832:2006 Khong cé
Tong nam men, nAm mdc CFU/mL <01  ISO21527-1:2008  Khong c6
Tong sb vi sinh vat hiéu khi CFU/mL <01  IS04833-1:22013 <100

Ghi chii: két qua phan tich vi sinh ciia sita gao tim than tiét trimg do CASE (Trung tam dich vu
phan tich thi nghiém TPHCM Chi nhanh Can Tho)

Bang 4 cho thiy san phim an toan vi
sinh theo TCVN 7028:2009 khi stta gao tim
than dugc tiét trung & nhiét do 115°C dat
thoi gian chét nhiét F=7,71 phut tham chiéu
tiéu diét bao ta Clotridium botulium véi

Twer=121°C va z=10°C. San pham nay ciing
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dat gia tri cam quan tot va ham luong
anthocyanin cao (Bang 3).
4. KET LUAN

Qua trinh tiét trung & nhiét do cao lam
tang d6 trong nhung giam mau tim cuda sira
gao lut tim than. Ham lugng anthocynin
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giam khi tiét trung ¢ nhi¢t d§ cang cao. Khi
stia gao tim than dugc tiét trung trong chai &
nhi¢t do 115°C tham chiéu Tw=121°C va
z=10°C dat thoi gian chét nhiét F=7,71 phut
tuong ung voi thoi gian tiét trung 60 phut.
San pham sira gao tim than tiét trung trong
chai thiy tinh dat an toan vi sinh vét va chét
lugng cam quan tot dong thoi chira nhiéu
anthocyanin (0,69 mg/L).
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EFFECTS OF STERILIZATION PROCESS ON THE QUALITY OF
PURPLE RICE MILK IN BOTTLE

ABSTRACT

Purple rice is rich in vitamins, trace elements, flavonoids, anthocyanins, and polyphenols, which are
good health for consumers. Sterilized purple rice milk in glass bottle has benefits with convenient usage
and long term storage. The properly sterilized process has to be sure for the products with high safety,
sensory quality, and nutritional value. Therefore, the aim of this study is to evaluate the effects of
sterilization temperatures (115, 118, and 121°C) on the purple rice milk’s quality such as transmission,
color values (L* a* and b*), sensory attributes, and anthocyanin content. The research results
indicated that the purple rice milk was sterilized in glass bottles with the thermal death time of F=7.71
minutes with T,,~121°C and z=10°C at the temperature of 115°C for 60 minutes. The product had
microbial safety, high sensory quality, and high anthocyanin content (0.69mg/L).

Keywords: anthocyanin, rice milk, sterilization. sensory values, transmission, purple
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