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Abstract

Purple brown rice is a highly nutritious food source, rich in bioactive compounds, particularly anthocyanins
- powerful antioxidants that play a crucial role in health protection. The production of sterilized purple rice
milk in glass bottles not only provides a convenient, safe product with an extended shelf life but is also
environmentally friendly. This study aimed to evaluate the effects of enzymatic hydrolysis temperature (75,
80, and 85°C) and time (5, 15, and 25 minutes) on the physicochemical properties of hydrolysates (soluble
solids content, insoluble solids content, reducing sugar content, anthocyanin content, recovery yield,
transmittance, and color values L, a*, b*, and H°), as well as the sensory attributes of sterilized purple rice
milk. The results showed that hydrolysis temperature had a significant impact on recovery yield, transmittance,
and color values, whereas hydrolysis time clearly influenced soluble solids content, insoluble solids content,
reducing sugars, and anthocyanin content. Under optimal conditions (80°C for 15 minutes), the purple rice
hydrolysate achieved a soluble solid content (7.27%), recovery yield (65.6%), reducing sugar content (29.2
mg/L), and anthocyanin content (11.8 mg/L). Furthermore, rice milk produced from this hydrolysate exhibited
the highest sensory quality.
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Danh gia tac dong ciia nhiét do va thai gian thily phan enzyme dén hiéu suat thu hai,
ham lugng anthocyanin va gia tri cam quan ciia siia gao tim tiét tring

Nhan Minh Tri, Nguyén Thi Thu Huynh
Bo mon Cong nghé sau thu hoach, Vién Cong nghé Sinh hoc va Thuc phcfm,
Trieong Pai hoc Can Tho, Can Tho, Viét Nam
Tém tit

Gao 1at tim than 1a nguén thuc phém giau dinh dudng va chura nhiéu hop chét hoat tinh sinh hoc, dic biét
1a anthocyanin - mot chat chong oxy héa quan trong gitip bao vé sirc khoe. Viée san xuat sita gao tim than tiét
tring dong chai thiy tinh khong chi mang lai san pham tién dung, an toan va c6 thdi gian bao quan dai, ma con
than thién véi moi truong. Nghién ctru nay nhiam danh gia anh hudng cua nhiét do (75, 80 va 85°C) va thoi
gian thily phan (5, 15 va 25 phit) dén cac chi tiéu hoa 1y cua dich thity phan (ham lugng chat kho hoa tan, chat
kho khong tan, duong khir, anthocyanin, hi¢u suat thu hoi, do truyén quang, cac gia tri mau L, a*, b* va Ho)
cling nhu gia tri cdm quan cia sita gao lut tim than tiét tring. Két qua cho thiy, nhiét do thuy phan c6 anh
huéng 16n dén hiéu suit thu hdi, do truyén quang va gia tri mau, trong khi thoi gian thiy phén tac dong rd rét
dén ham lugng chit kho hoa tan, chit kho khong tan, duong khir va anthocyanin. Khi duoc thuy phan ¢ 80°C
trong 15 phut, dich gao tim than thity phan dat ham lugng chit kho hoa tan (7,27%), hiéu suat thu hoi (65,6%),
ham luong dudng khir (29,2 mg/L) va ham luong anthocyanin (11,8 mg/L). Pong thoi, dich gao nay dugc st

dung ché bién sita gao lut tim than dat chét lugng cam quan cao nhat.

Tir khéa: anthocyanin, enzyme thity phdn, gid tri cam quan, hiéu sudt thu hoi, sita gao tim than.
1. PAT VAN PE

Gao lut tim than (Oryza sativa L.) khéng chi 1a mot ngudn thuc pham phd bién ma con dugc xem nhu mot
“siéu thuc pham” giau gié tri dinh dudng va chira nhiéu hop chét hoat tinh sinh hoc, dic biét 1a anthocyanin -
mot séc t6 tw nhién c6 kha nang chéng oxy hoa manh gitip bao vé té bao khoi cac géc tw do va hd tro nang cao
stric khoe tong thé [1, 2]. Gao lut tim than cung cap cac thanh phan dinh dudng thiét yéu nhu carbohydrate
chét xo, protein, v1tam1n nhém B, vitamin E, cing cac khoang chét quan trong nhu kali, magnesium va sit,
gitip hd tro hé mién dich va duy tri can bang dinh dudng [3, 4].

Trong bdi canh nhu cau tiéu thu cac san pham thyc phim chirc niang va dd udng c6 ngudn gdc tw nhién
ngdy cang gia tang, gao 1t tim than trd thanh nguyén lidu tiém ning dé phat trién cac san pham moi, dic biét
1a sira gao tim than. Sira gao tim than khong chi mang lai huong vi thom ngon, an toan va tién lgi ma con dap
ung xu huong ti€u dung hudng tdi sttc khoe va than thién moi truong [5].

Quy trinh san xuét sita gao tim than, dic biét 1a cong doan thity phan tinh bot, dong vai trd quan trong nham
chuyén d6i tinh bot thanh céc san pham d& hoa tan nhu dextrin, maltose va glucose. Qué trinh nay goép phan
cai thién d0 sanh, tao vi ngot tu nhién va nang cao gia tri cdm quan cla san phém [6]. Hién nay, phuong phap
thuy phéan enzyme duogc uu tién sir dung thay thé phuong phap hoa hoc, nhim dam bao an toan thuc pham,
dong thoi bao tdn cac hoat chét sinh hoc ¢6 1oi.

Hiéu qua thuy phéan phu thudc vao nhiéu yéu td cong nghé, trong d6 nhiét do va thoi gian 1 cac thong sd
then chét quyét dinh hoat tinh va tinh on dinh cta enzyme. Mbi loai enzyme c6 nhi¢t do tbi vu riéng dé dat
hiéu suét cao nhét; néu vuot qué muc nady, enzyme cO thé bi bién tinh hodc bat hoat, dan dén giam hiéu qua
thity phan [7]. Thoi gian thity phan dai hon c6 thé gitip enzyme tiép xtic tot hon véi co chét, nang cao kha ning
phan giai tinh bot, nhung ddng thoi co thé gay tich liiy san phim kim ham hoat dong enzyme [8].

Bén canh d6, cac diéu kién thity phan con anh hudng truc tiép dén cac chi tiéu chiic nang va cam quan ciia
dich gao thuy phén ching han nhu ham lugng anthocyanin chat kho hoa tan, duong khir, mau sic va do trong.
Viéce kiém soat tbi uu cac thong sd niay gop phan cén bang giita kha ning g1a1 phong chat dinh dudng, bao toan
hop chét hoat tinh sinh hoc va nang cao chit lugng cam quan ciia san pham cudi cing [2, 9, 10].

Ngoai ra, viéc bd sung sita bot gy gitp ting cudng ham lugng protein, céi thién gia tr1 dinh du’ong va mang
lai huong vi slta tu nhién déc trung [11]. Sy hién di¢n cua xanthan gum déng vai trd 6n dinh cdu truc ngan
ngira hién tuong phan 16p va tach pha, ddng thoi gop phan tao ciu triic va dic tinh luu bién mong mudn nho
kha nang tuong tac voi protein va polysaccharide khac [12].
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Nhim nang cao cht lugng sita gao tim than tiét tring, nghién ctru nay duoc thyc hién dé danh gia mic do
anh huong ciia nhiét d6 (75, 80 va 85°C) va thoi gian thuy phan (5, 15 va 25 phut) dén céc chi tiéu chit lugng
nhu (ham luong anthocyanin, gia tri mau sic (L*, a*, b* va H°), ham luong chat kho hoa tan (CKHT) ham
luong chat kho khong tan (CKKT), hiéu suét thu héi (HSTH), ham luong duong khir (HLDK), d6 truyén quang
(PTQ, dé danh gia d¢ trong) ciia dich thily phan. tir gao lut tim than. Pong thoi, gia tri cam quan (mau sic,
mui, vi va trang thai) ctia san pham sira gao tim than tiét tring dong chai ciing duoc danh gia. Tir d6, diéu kién
thity phéan t6i uu dugc dé xuat dé gitr dwoc mau sic va huong vi dic trung, dam bao chat luong dinh dudng, sy
an toan va 6n dinh san pham [9].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Gao tim than ST (Séc trang) cia DNTN H6 Quang Tri (con c6 tén Gao Ong Cua) tir Séc Trang. Gao dugc
dong thi 2 kg véi chat lugng tot (khong bi mde, con tring, mau sic, mui binh thuong, gao nguyén hat). Cac
nguyén liéu phu (dudng saccharose, va sita gly) dugc mua & Coopmart Can Tho. Xanthan gum va enzyme
alpha amylase (tir vi khuan Bacillus licheniformis) dugc mua & Cong ty Cemaco, Can Tho.

2.2. Chuin bi méu

Gao tim than dugc xay nhuyén va duge riy qua 16 c6 duong kinh 0,5 mm. Bot gao (150 g) duoc tron déu
v6i nude véi ti 18 1: 9 va duge bd sung 0,15% enzyme alpha amylase. Hon hop duoc thiy phan & nhiét d (75,
80, va 85°C) trong (5, 15 va 25 phut) & pH 6,7 - 7,0. Hon hop thuy phan dugc 1am ngudi nhanh dén nhiét do
phong dé str dung phan tich cac chi tiéu (ham luong dudng khtr, anthocyanin, hidu sudt thu hoi. Dich thily phan
duoc loc 14n mot dé loai bo cam gao khong tan béng vai loc nylon NMO 120 mesh. Dich gao duoc bd sung
phu lidu (2% sita gdy, 0,15% xanthan gum va dudng saccharose) dén khi d6 brix dat 12%. P brix cua dich
sita gao duoc kiém tra bang chiéc quang ké dé biét ndng do chat kho hoa tan (Caicn sia) va can tong khdi luong
dich sita (mdich sira). Khéi lugng duong saccharose dugc bd sung (mdudong) duoc tinh cong thire:

(12_100*Cd1chs&a)
Mawsng = M dich sita X (100-12) (1)

Sau khi diéu chinh ham lwong chét kho tan, dich sita gao dugc loc 14n hai cling béng vai loc nylon NMO
120 mesh dé loai tao tap chét tir cac phu li€u. Dich sira gao tiép tuc duogc déng hoéa véi ap suét 30 Mpa trong
thiét bi ddng hoa (GIB30-40). Sira gao dugc gia nhiét dén 70°C va rét vao chai thiy tinh 200 mL. Céac chai da
duoc rira sach va dé kho rao trude khi chiét rot. Sau khi dong nut, chai sira gao dugc tiét trung véi Tref=121°C
va z = 10°C dat thoi gian chét nhiét F =771 phut.

2.3. P9 4m, chit kho hoa tan va chét khd khong tan

D6 am ciia mau dugc xac dinh bang phuong phap sy ¢ 105°C theo huéng din cia Luigi (2004) [13]. Ham
lwong chat kho hoa tan (CKHT) dugc do bang chiét quang ké [14].

Ham lugng chat kho khong tan (CKKT) dugc tinh bang cach lay tong ham lugng chat kho trir di ham luong
chét kho hoa tan. Téng ham luong chit khd duoc xac dinh bang cach 1ay khéi lwong mau ban dau trir khdi
luong nude (d6 4m) trong mau.

2.4. Ham lwgng duwong khir

Muc d6 thay phan dugc do dya trén sy ting ham lugng duong khu. Viéc do nay duogc thuc hién b?mg
phuong phép acid dinitrosalicylic [15]. Glucose dwgc st dung lam chudn. D hip thu duoc do & bude song
540 nm bang may quang pho tir ngoai/kha kién (Thermo Scientific Evolution One Plus UV-Vis).

2.5. Ham lugng anthocyanin

Nguyén liéu duoc chuin bi va nghién nho, ngam trong 200 mL dung mdi ethanol/nude = 1:1 ¢b 1% HCI,
thoi gian 60 phut, sau d6 dugc loc dé thu ph?m dung dich. Dich loc dugc ly tam tbc do 5000 vong/phut, thoi
gian 10 phut, tach dich trong dé phén tich. Mau dugc pha lodng trong hai dung dich dém. Dung dém pH = 1,0
duoc chuin bi bé’mg céach st dung kali clorua 0,025M va HCI; trong khi do, dung dich dém pH 4,5 dugc bao
gom natri acetat 0,4M v6i HCl Ham lugng anthocyanin dugc xac dinh theo phuong phép vi sai [16]. DB hép
thy mau anthocyanin trong dung dich dém khéc nhau (pH 1,0 va pH 4,5) duoc do tai cac budc song lan lugt
trong Gmg 510 va 700 nm véi may hap thu quang phd Evolution 260 Bio (Thermo Scientific, USA).
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Ham lugng anthocyanin tong duoc tinh theo cyanidin-3-glucoside:

__AMKYV
- el

2

Trong do, A= (Alma)@pH:l - A700nm~pH:1) - (Almax-pl—l: 45— A7OOnm~pH: 4,5); Admax, A700nm: 12 d6 hﬁp thl,l tai budc
song cuc dai va 700 nm, & pH 1 va pH 4,5; M 1a khdi lugng phén tir ctia anthocyanin, M = 449,2 (g/mol); I:
Chiéu day cuvet, (cm); K 1a 6 pha lodng; V 1a thé tich dich chiét, (lit). Tir d6 tinh dwoc ham lwong anthocyanin
theo phan tram/ miu kho Trong d6, m: khéi lwong nguyén liéu ban dau, (g); w: d6 4m nguyén liéu, (%).

ofy — — 4+
C% = moo—m1o=2 X 100 (3)
2.6. Hi¢u suit thu héi dich thily phan

Dich thuy phan gao 1t duoc sy kho & 45°C trong 24 gid, sau d6 dwoc lam ngudi ¢ nhiét d6 phong (25°C)
trong 30 phit trude khi can. Hiéu sudt dich thily phan gao lit duoc tinh trén co sé trong lugng kho bang cach
su dung cong thtrc theo phuong phéap cua Pinyo et al. (2016) [17].:

_ mggx100x100
HSTH = = (%) “)
Trong do:
HSTH: hiéu suat thu hdi dich thuy phan (%),
ma: Khéi luong chét kho tan ¢ trong dich thuy phén (g),
mne: Khéi lugng ban déu ctia nguyén liéu trude khi thity phan (g),
W: d6 4m ciia bot gao (%).
2.7. Do truyén quang (T%) va gia tri mau (L*, a*, b* va H°)

Sira gao tim than dwoc xac dinh do trong thong qua phén trim do truyén quang qua dich sita & budc séng
650 nm bang may do quang phd hap thu Evolution 260 Bio (Thermo Scientific, USA) theo phuong phap ciia
Hardesty va Attili [18]. Gia tri mau mau (L*, a* va b¥) cua sita gao tim than dwoc do bang Colorimeter R310
(Minolta, Nhat). Gia tri mau L*, a* va b* 1a cac thong sb trong hé mau CIELAB, thuong dung dé danh gia mau
sdc trong cac linh vuc nhu thuc phém. Trong do, L: thé hién do sang cia mau, dao dong tir 0 dén 100 véi L=
0: den hoan toan va L= 100: tring hoan toan. Gia tri duong (+a*): mau d6 va gia tri 4m (-a*): mau xanh lyc.
Gia tri duwong (+b*): mau vang va gia tri am (-b*): mau xanh lam. Gé¢ mau H° (hue angle) dugc tinh theo cong
thirc [19] cho cac san pham c6 mau tim:

H° = arctg % )

2.8. Panh gia cAm quan

Panh gia cam quan sira theo phuong phap QDA (Quantitative Descriptive Analysis) dugc mo ta bdi Abou-
Dobara va cong sy (2016) [20]. Cac thanh vién danh gia cam quan da dugc huin luyén. Mudi thanh vién tham
danh gia diém tir 1 - 5 cho ting chi tiéu (mau sic, mui, vi va trang thai). Trong d6, gia tri cdm quan cao nhét
ctia mdi chi tiéu duoc cho diém 5 (rit thich), va nguoc lai 1a diém 1 (rat chan). Thang diém cua timg chi tiéu
cam quan dugc mo ta. Cac mau dugc ma héa.
2.9. Phan tich sb li¢u

Tt ca thi nghiém dwoc 1ap lai 3 1an. S6 liéu duoc thdng ké bang chwong trinh Stagraphic Centurion 15 dé
tinh ANOVA, kiém dinh bang Fisher t test, sy khac biét c6 y nghia (LSD), hé s twong quan Pearson & mirc
alpha = 0,05.
3. KET QUA VA BAN LUAN

Trong qua trinh san xuat sira gao, cong doan thity phan tinh bot dong vai trd dic biét quan trong. Hién nay,
trong linh vyc thuc pham céc phuong phap thiy phan tinh bot bang bién phap sinh hoc - enzyme da duoc sir
dung dé thay thé phuong phép xir 1y bang hoa chat véi muc dich dam bao sirc khoe cho ngudi tiéu ding. Hidu
qua thuiy phan tinh bt ciia enzyme phu thudc vao nhiéu diéu kién, dic biét la nhiét do, néng do st dung va

thoi gian thuy phan [6].
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Nhiét d¢ 1a mot yéu té quan trong anh huéng 16n dén qua trinh thily phan ciia enzyme, su bién d6i vé nhiét
d6 c6 anh huong dén cdu tric va hoat dong cua enzyme, do d6 anh huong dén toc do ciia qua trinh thiy phan
. Téc do enzyme chi tang dén mot gidi han nhiét do nhat dinh, vuot qué gidi han do tdc do enzyme s€ gidm va
dan dén muec triét tiéu [8]. Mdi enzyme déu c6 mot nhiét do tdi uu.

Thoi gian thiy phan dai c6 thé tao diéu kién tiép xuc glua co chét va enzyme lam cho qua trinh thuy phan
xay ra tot hon, tao ra nhiéu san pham. Sau d0, cac san pham sinh ra s& dong vai trd nhu chat kim ham khong
canh tranh va kim ham hoat dong cia enzyme [8].

Céc chi tiéu chét luvong nhu ham lugng anthocyanin, gia tri mau sdc (L*, a*, b* va Ho), CKHT, CKKT,
HSTH, HLPK, va PTQ duoc thong ké dé kiém tra tac dong (dugc trinh bay ¢ Bang 1) va danh gia muc do
anh huong (dugc trinh bay & Hinh 1) ciia nhiét do va thoi gian chan ciing nhu sy tuong tac cua chung di véi
su thay do6i ciia cac chi tiéu chat luong va hiéu suat thu hoi cua dich thily phan gao tim than.

3.1. Panh gia mirc d9 anh hwéng ciia nhiét dd va thoi gian thily phan dén cac chi tiéu cia dich gao tim
ST thiy phan

Két qua & Bang 1 cho thiy, ca nhiét 6 va thoi gian thity phan déu anh huong dang ké dén cac chi tiéu chat
luong cua dich thiy phan, bao g6m néng d0 chit kho hoa tan, chit kho khong tan, hiéu suét thu hdi, ham lugng
duodng khir, ham luong anthocyanin, do truyén quang va cac théng sé mau sic.

Nhiét d6 thay phan co tac dong rat manh dén hiéu suit thu hdi, d6 truyén quang ciing nhu gia tri mau a* va
b*, voi mirc ¥ nghia théng ké cao (p < 0,001). Bén canh d6, thoi gian thity phan ciing anh hudng rd rét dén
ndng do chat kho hoa tan, chat kho khong tan, hiéu suat thu hdi, ham luong duong khir, ham lwong anthocyanin,
do truyén quang va gié tri a*, ciing & mirc y nghia cao (p < 0,001). Su twong tac giira nhiét d va thoi gian thay
phan tic dong dang ké dén hiéu suat thu hdi, ham lwong dudng khir va d6 truyén quang, dong thoi anh hudng
& murc trung binh dén gia trj L*.

Nhin chung, viéc ting nhiét d6 va kéo dai thoi gian thiy phan dan dén ting nong d6 cac hop chat hoa tan,
khién dich thuy phén tré nén duc hon. Pdng thoi, anthocyanin d& bi phan hity ¢ diéu kién nhiét do cao, lam
giam d6 6n dinh mau séc cua dich thuy phan.

Bdng 1. Trung binh binh phwong cdc chi tiéu cua dich thuy phdn theo nhiét do va thoi gian thuy phan

Trung binh binh phwong
Nhintdé CKHT CKKT HSTH HLPK Anthoc DTQ L* a*® b* H°
Nhiét do (A) 0,07 0,49** 182*** 459 2,62%  0,02%** 19,6%* 32 5%**k ] 2%%* 183%**
Thoi gian (B) 5,21%%% (,77%%* 345%%% 49*** [5e*%* (,01*** 11,0% 23,6*** 0,19 31,9
AxB 0,16 0,09 152%** 344*** (16 0,003 *** 596*% 3,86 091 65,5*

Sai s6 0,07 0,06 0,83 1,43 0,55 0,0004 1,94 1,56 0,43 18,8

Chu thich: ***.: p<0,091,‘ **:0,001<p<0,01; *: 0,01<p<0,05; CKHT: chat khé hoa tan; CKKT: chdt ]chd khong tan;
HSTH: hi¢u suat thu hoi; HLDK: ham luong dwong khir; Anthoc.: ham lwong anthocyanin; DTQ: dé truyén quang

Dua trén s6 lidu ¢ Hinh 1, nhiét d6 thity phéan thé hién mirc d¢ anh huong 16n dén cac chi tiéu mau sic va
d06 trong cta dich thuy phan. Cy thé, nhiét do tac dong manh nhat dén gia tri b* (65,78%), tiép theo 1a do truyén
quang (50,8%) va gia tri a* (41,8%). Ngoai ra, nhiét d6 con anh huéng & muc trung binh dén thong sb mau H°
(35,6%), ndng do chat kho khong tan (25,0%), gia tri L* (32,6%) va ham lugng anthocyanin (11,1%).

Trong khi d6, thoi gian thuy phan anh huéng manh dén ham luong duong khir (88,3%), hiéu sudt thu hdi
(86,1%), ndng d6 chat kho hoa tan (84,1%) va ham luong anthocyanin (66,5%). Thoi gian ciing tic dong &
mirc trung binh dén ndng d¢ chét kho khong tan (39,1%), gia tri a* (30,3%), gia tri L* (18,4%) va d¢ truyén
quang (18,4%). Bén canh do, su tuong tac gilta nhi¢t do va thoi gian thuy phan cé anh huéng & muc trung binh
dén gia tri L* (29,3%), thong s6 mau H° (25,4%) va do truyén quang (19,8%).
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Hinh 1. Phén tram dnh hieong ciia nhiét dg va thoi gian thity phdn dén mau, ham heong anthocyanin va céc
chi tiéu chdt lwong ciia dich thity phdn gao lict tim than (Chii thich: ***: p<0,001; **: 0,001<p<0,01; *:
0,01<p<0,05; CKHT: chat khé hoa tan; CKKT: chdt khé khong tan; HSTH: hiéu sudt thu hoi; HLPK: ham
lwong diong khir; Anthoc.: ham lwong anthocyanin; DTQ: dg truyén quang)

Nhin chung, két qua nay cho thdy nhiét d6 chii yéu chi phéi cac chi tiéu lién quan dén mau sic va do trong,
trong khi thoi glan thuy phén lai dong vai tro quan trong dbi VO‘l kha nang thuy phan tinh bét, gidi phong duong
khir va hiéu suét thu hoi anthocyanm Sy phéi hop gitra hai yéu t6 nay gitip kiém soat toi wu chét lugng dich
thuy phan, dap tng yéu cau vé gia tri dinh dudng va cam quan.

3.1.1. Ham lwong chdt khé hoa tan (CKHT) va khéng tan (CKKT)

Bang 2 trinh bay anh hudng ctia nhiét do va thoi gian thity phan dén cac chi tiéu chat luong cia dich thuy
phan gao liat tim than, bao gdm ham lwong chét khé hoa tan (CKHT), chit kho khong tan (CKKT), hiéu suat
thu hdi (HSTH), ham luong dudng khir (HLDK) va ham luong anthocyanin.

Két qua cho thy, & cting mot thoi gian thuy phan, khi nhiét d6 tang, ham luong CKHT (d6 Brix) trong dich
thity phan c6 xu hudng ting, trong khi CKKT giam dan. Tuong tu, & cing mot muc nhiét do, khi thoi gian
thity phéan tang, ham luong CKHT tiép tuc ting va CKKT giam dan. Diéu nay co thé giai thich 1a enzyme thuy
phan tinh bot nén 1am tang CKHT va giam CKKT trong khoang nhiét d¢ va thoi gian khao sat

Bing 2. Anh hieong ciia nhiét do va thoi gian thity phdan dén CKHT, CKKT, HSTH, HLPK, va ham lwong
anthocyanin trong dich thuy phdn gao lut tim than

Chi tidu Nhiét do (°C) Thoi gian thuy phan (phut) Trung binh
5 15 25
CKHT (%) 75 6,47+0,12 7,40+0,40 8,13+£0,31 7,33%40,77
80 6,80+0,20 7,27+0,31 7,93+0,12 7,33%+0,53
85 6,47+0,31 7,80+0,20 8,20+0,20 7,49°+0,81
Trung binh 6,584+0,67 7,498+0,62 8,09¢+0,68
CKKT (%) 75 1,00+0,26 1,21+0,35 0,37+0,29 0,86°+0,46
80 0,43+0,19 0,96+0,31 0,39+0,13 0,59°+0,34
85 0,39+0,22 0,57+0,20 0,224+0,12 0,39°+0,22
Trung binh 0,608+0,41 0,91¢+0,38 0,324+0,29
HSTH (%) 75 58,1+1,59 64,7+1,59 66,4+0,44 63,1°+3,99
80 53,8+0,07 65,6+0,01 64,7+0,15 61,4°+5,68
85 55,6+1,11 65,940,29 71,2+0,94 64,2°£6,90
Trung binh 55,94+5,07 65,45+5,07 67,5°£5,95
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HLDPK 75 24,1+0,54 25,9+0,66 43.,4+0,70 31,1249 23
(mg/mL) 80 20,5+0,80 29.241,62 40,3+1,63 30,0%+8,66
85 27,241,50 29,5+1,27 37,3+1,38 31,3%+4,73

Trung binh 24,04+8,13 28,28+7.76 40,3%+7,75
Anthocyanin 75 14,3+0,42 12,3+0,49 11,5+0,46 12,7%+1,30
(mg/L) 80 13,0£0,55 11,8+1,17 10,440,94 11,8%+1,42
85 13,1+0,70 11,6+0,85 10,7+0,74 11,7%41,24

Trung binh 13,5+1,36 11,98+1,12 10,94+1,20

Ghi chii: 86 lidu trong bang la gid tri trung binh cia 3 lan Igp lgi. Cdc gid tri c6 ky hiéu A, B, va C trong ciing hang thi
khong khdc nhau & mirc y nghia 5% hodc cdc gid tri ¢6 ky hiéu a, b va c trong ciing cot thi khong khdac nhau o mirc y
nghia 5%. CKHT: chat khé hoa tan; CKKT: chat khé khong tan; HSTH: hiéu suat thu hoi; HLDK: ham lwong dwong
khuwr

Gié tri CKHT ting dan khi kéo dai thoi gian thuy phan tr 6,58% (5 phut) 1én 8,09% (25 phut), va cung co
xu huéng tang nhe khi ting nhiét d6. Diéu nay c6 thé 1y giai do sy pha v& ciu tric tinh bot va mang té bao &
didu kién nhiét do va thoi gian cao, giup giai phong nhiéu hop chét hoa tan hon vao dich thay phéan [21]. Sy
gia ting CKHT do ting cudng giai phong duong, acid amin ty do va hop chat tan khac. Ham lugng chat kho
hoa tan thu dugc trong nghién ctru nay cao hon déng ké so véi gia tri 3% (Brix) trong dich thity phan bt gao
den d4 nau chin [22]. Tuy nhién, két qua nay lai thap hon so v&i ham lugng chét kho hoa tan dat 14% (Brix)
tir dich thily phan bot gao tim than dugc xir Iy bang a-amylase va glucoamylase [7]. Su khac biét ndy c6 thé
bét nguodn tir diéu kién thily phan (nhiét do, thoi gian, pH), loai nguyén liéu, ciing nhu hoat tinh va loai enzyme
sir dung, 1am anh huong dén muc do phan giai tinh bot va kha nang giai phong cac chat hoa tan.

Nguoc lai, CKKT c6 xu huéng giam khi kéo dai thoi gian thily phan, tir 0,91% xudng con 0,32%. Nhiét do
cao hon (85°C) két hop thoi gian dai (25 phit) cho gia tri CKKT thap nhét (0,22%), cho thay qué trinh thiy
phan dién ra triét dé, cac phan tir khong tan bi pha v& hodc chuyén hoa thanh dang hoa tan. Piéu nay duoc giai
thich bdi kha nang hoat dong manh hon ctia enzyme hodc kha nang pha v& mang luéi tinh bot & nhiét do cao,
gitip giam lwong chat khong tan con lai [6].

Cung nhiét 6 thuy phan, nong do chat kho hoa tan ting theo chiéu thuan ciia thoi gian thiry phan. Enzyme
o-amylase ¢ kha ning phan cat ngiu nhién lién két a-1,4 glycoside ctia phan tir hd tinh bot nhanh chong dé
tao ra cac thanh phan don gian hon (dextrin phan tir luong thap, maltose, glucose). Vi ban chét cia qua trinh
thity phan bang enzyme a-amylase chinh 13 tinh bot bi chuyén thanh maltotetrose, maltose, glucose va dextrin
phan tir thap. Didu nay da lam cho ndng do chit kho ting. Nhung ting dén mot gidi han nao do thi s& ting
khong dang ké vi enzyme amylase thily phan & vi tri o-1,4-glycoside tuy nhién cang kéo dai thoi gian thi vi tri
nay ngay cang giam vi thé enzyme khong con thity phan dwoc nhiéu nhu lac dau nira [23].

3.1.2. Hiéu sudt thu hoi (HSTH)

Qué trinh thily phan do enzyme alpha amylase cht yéu chuyén tinh bot thanh hoa tan (dextrin, maltose va
glucose) gitp ting ham luong chét kho hoa tan tir d6 1am ting hiéu suat thu hdi. Bang 2 cho thay rang hiéu
suét thu hdi ting dan theo thoi gian va nhiét do, dat cao nhét & 85°C, 25 phut (71,2%). Su gia ting nay phan
anh hiéu qua chuyén hoéa tinh bot thanh cac san phém hoa tan, déng thoi cho théy diéu kién nhiét do va thoi
gian thich hop gitp ting kha nang thu hdi dich thuy phan. Tuy nhién, & mirc nhiét qua cao, enzyme c6 thé bi
bét hoat hodc bién tinh, nhung trong trudng hop nay, nhiét do 85°C van nim trong gidi han ti uu.

Tuong tu Dias et al. (2017) [24], bot gao den sau hd hoa dugc thiy phan trong 2,5 - 4,0 gio & 80°C véi
ndng d6 enzyme 0,2% thi hiéu suét thity phan ting manh tir 65,7% (2,5 gio) 1én 90,34% (3,0 gid), tvong ting
mirc ting gan 25% trong 30 phit. So v&i két qua hién tai (71,2%), su khac biét co thé do khac biét vé nguyén
liéu, thoi gian, loai va ngudn gbc enzyme. Dic biét, thoi gian thuy phan dai hon giup tinh bot truong nd va
phan ra t6t hon, 1am giam lwong bi va ting hi¢u suét thu hdi san phdm. Sy khac biét nay c6 thé giai thich ring
khi nguyen l1eu thiy phan khac nhau va cac yeu t6 khac nhu thoi gian thiy phan nong do enzyme, loai enzyme
va ngudn gdc clia enzyme, ciing anh hudng rat 16n dén hi¢u suat thity phan. Diéu khac biét nhin thay 10 1a thoi
gian thity phan, khi thoi gian cang dai thi cac hat tinh bot duge hat nudc truong né ban dau s& dan dan bi pha
v chia nho ra, vay nén lugng bi sau qua trinh thity phan thu dwgc kha it, dn dén hiéu suét thu hdi san pham
tang.
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3.1.3. Ham luong dwong khir (HLDK)

Bang 2 cho thiy raing HLDK ting manh tir 24,0 mg/mL (5 phut) 1én 40,3 mg/mL (25 phat). Thoi gian thay
phan dai tao diéu kién cho qua trinh phén cét cac lién két o-1,4-glucosidic, giai phong nhiéu glucose va maltose
hon. Tuy nhién, khi so sanh giita cac nhié¢t d9, mirc taing HLDK khong hoan toan ty 1¢ thuén vo6i nhiét d cao
nhit. Cy thé, & 85°C va 25 phut, HLDK (37,3 mg/mL) thap hon so vé&i 75°C (43,4 mg/mL), ¢6 thé do duong
khur bi phan huy hoac phan trng Maillard xay ra ¢ nhi¢t do cao [25].

Két qua co sy twong dong voi nghién ciru khac cho thdy anh huong ciia nhiét do, thoi gian va nong do cia
o-amylase trong qué trinh thily phan tinh bot tir gao huyét rong [26]. Nghién ciru cho thiy do Brix va ham
lugng duong khur cia dich thiy phén tang c6 y nghia khi tang thoi gian thuy phan tir 10 1én 40 phut va dat gia
tri cao nhét sau khi thity phan & thoi gian 40 pht, cu thé do Brix 1a 12,45% va ham lugng duong khir 12 9,32%.
Ham luong duong khir ludn duge theo ddi trong sudt qué trinh thity phan va c¢6 xu hudng ting 1én twong tu
nhu ndng d9 chat kho hoa tan (d¢ Brix). Ham lugng chét kho hoa tan va ham lugng dudng khir c6 mbi quan
hé mat thiét v6i nhau vi khi duong khtr glucose duoc sinh ra trong qué trinh thity phan thi lam ting nong do
chat kho hoa tan trong dung dich va d6 ngot s& ting dan theo ham lugng dudng glucose.

3.1.4. Ham lwong anthocyanin

Bang 2 cho thiy rang ham lugng anthocyanin giam dan theo ca nhiét d6 va thoi gian, tir 13,5 mg/L (5 phut)
xudng 10,9 mg/L (25 phut). Anthocyanin vén nhay cam véi nhiét, dé bi phan huy hodc bién d6i ciu tric, dan
dén suy giam ndng d6 khi xtr Iy & nhiét do cao hodc thoi gian dai [9]. Ngoai ra, hién twong oxy hoa ciing co
thé gop phan lam giam anthocyanin, dong thoi anh hudng dén mau sic va gia tri dinh dudng cua dich thuy
phan.

Mbi hop chét anthocyanin s€ c6 cAu tao khac nhau va twong tng do bén nhiét dd khac nhau, ké tir 75°C trd
di thi cac hop chit mau anthocyanin c6 trong gao tim than ¢6 xu hudng bi bién tinh, phan huy, mat mau. Khi
dun nong 1au v6i khoang thoi gian nhat dinh va nhiét d6 tang dan dan dén ham luong anthocyanin c6 thé bi
bién tinh, phan hily, mat mau va giam [1]. Ham lugng anthocyanin thu dugc trong sira tim than ST nghién ciru
nay (10,9 - 14,3 mg/L) cao hon dang ké so véi gia tri 1,32% va 2,89 mg/L trong sita gao tim than [7].

3.1.5. B$ truyén quang

Do truyén quang (T%) biéu thi phan trim tia sang xuyén qua dung dich, qua d6 thé hién do trong ciia dung
dich [18]. Bang 3 cho thiy ca nhiét d6 va thoi gian thity phan anh hudéng dang ké dén cac chi tiéu mau sic (L*,
a*, b*, H°) va d¢ truyén quang (%T) cta dich thity phan gao lit tim than. D¢ truyén quang giam khi kéo dai
thoi gian thiy phén, tir trung binh 0,19%T (5 phiit) xudng 0,15%T (15 va 25 phit). Nhiét d6 cao hon (80C va
85°C) nhin chung ¢ d6 truyén quang thip hon so véi 75C, dic biét & 80C (trung binh 0,12%T), cho thiy
dich thuy phan tré nén duc hon khi gia tang nhiét 46 va thoi gian.

Diéu nay co6 thé duoc 1y giai do sy gia ting ndng do cac hop chit hoa tan (CKHT) va giai phong cac chat
keo, polyphenol, va protein hoa tan, lam can tré duong truyén sang [9] va [27]. Ngoai ra, su bién tinh protein
hoic két tua polysaccharide ciing gop phan 1am giam d6 trong. Trong qua trinh thity phan, cic phén tir tinh bot
dugc phan cat thanh cic phan tr nho (dextrin, maltose, glucose) tir d6 gitp dich thuy phan trong va ting do
truyén quang [28]. Mic khac, mot s6 phan tir khac nhu protein va lipid c6 thé lién két v6i nhau va lam giam
do trong va kha nang truyén quang [29].

Bing 3. Anh huong ciia nhiét dé va thoi gian thity phdn dén gid tri mau sac (L*a*,b*, va Ho)
va do truyen quang

Thai gian thiy phin (phut)

Chi tiéu Nhiét d§ (°C) 5 T 55 Trung binh
DTQ (%T) 75 0,22+0,025 0,20£0,040  0,18£0,016  0,21°£0,031
80 0,120,018 0,11£0,005 0,130,026  0,12%£0,019

85 0,24+0,010 0,12£0,015  0,14£0,012  0,17%+0,054

Trung binh 0,198+0,054 0,1540,051  0,15°+0,045

L* 75 16,5+1,24 16,7+1,43 16,9+1,18 16,7°41,13

80 16,6+1,41 17,5+1,39 18,9+1,79 17,7%1,68

85 17,140,94 22,140,87 19,6+1,95 19,6245
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Trung binh 16,7°+1,40 18,8342.18  18,5P+2.20
a* 75 14,3+0,89 11.741,62 9.31+1,49 11.7542.46
80 9,19+0,06 10,7+0,90 7,71£1,95 9,19°+1,67
85 9,34+0,50 8,26+0,70 6,47+1,73 8,03°+1,58

Trung binh 10,9B+2 28 1028£1,63  7,83%+1,65
b* 75 2,77+0,83 3,17+0,48 3,03+0,92 2,99%+0,69
80 1,05+0,28 0,85+0,60 1,71+0,90 1,212+0,68
85 0,93+0,77 1,58+0,41 0,28+0,22 0,932+0,72

Trung binh 1,58%+1,15 1,87°+1,08 1,68%+1,00
Gobc mau He 75 10,9+2,51 15,2+0,20 18,4+6,67 14,8+4 86
80 6,54+1,78 4,64+3,48 13,4+8,65 8,212+6,21
85 5,67+4,76 10,8+1,90 2,24+1,29 6,22°4+4,55

Trung binh 7,694+6,44 10,24+6,41 11,4%+6,73

Ghi chii: S6 liéu trong bang la gid tri trung binh ciia 3 lan Igp lai. Cdc gid tri c6 ky hiéu A, B, va C trong cing hdng thi
khong khdc nhau ¢ mirc y nghia 5% hodc cdc gid tri ¢6 ky hiéu a, b va c trong ciing cot thi khong khac nhau 6 mirc y
nghia 5%. DTQ, d¢ truyén quang

3.1.6. Gid tri mau (L*, a* b* va H°)

Két qua théng ké cac gia tri mau (L, a*, b* va H°) ciia dich gao thity phan cho thay su khéc biét rd rét giita
chc diéu kién nhiét d6 va thoi gian thily phén, dic biét nhiét do dong vai trd quyét dinh (Hinh 1 va Bang 3).
3.1.6.1. Gié tri L* (d0 sang)

Gia tri L* c6 xu hudng ting nhe khi kéo dai thoi gian, tir 16,7 (5 phut) 1én 18,5 - 18,8 (15 va 25 phut), va
tang déng ké khi nhiét do tang, ddc biét tai 85°C (19,6). Sy gia ting do sang nay c6 thé lién quan dén sy giam
anthocyanin (hop chét tao mau tim dic trung), dan dén dich thuy phan c6 mau sang hon. Két qua nay phu hop
v6i nghién ciru cua Patras va cong su (2010) [9], khi anthocyanin bi phan hity nhiét dan dén gia tri L* ting.
3.1.6.2. Gia tri a* (mau do)

Gié tri a* giam dan khi kéo dai thoi gian, tir trung binh 10,9 (5 phit) xudng 7,83 (25 phut), va thip hon r&
rét & nhiét d cao hon. Tai 85°C, a* giam con 6,47 sau 25 phut. biéu nay phan anh sy suy giam anthocyanin,
von 1a nhom sic t6 chinh tao mau do-tim trong gao It tim than [2]. Su suy giam nay dugc 1y giai do qua trinh
phan hity c4u trac anthocyanin hodc phan tmg oxy hoa, lam mat mau dic trung [30].
3.1.6.3. Gia tri b* (mau vang)

Gié tri b* nhin chung khong thay d6i nhiéu va duy tri & mirc thap (1,58 - 1,87), khong c6 xu hudng rd rét
theo thoi gian hodc nhiét dg. Diéu nay cé thé do b* chu yéu chiu 4nh hudng cta cac hop chét carotenoid hodc
san pham oxy héa mau ndu, nhung cac hop chit nay it hién dién trong gao it tim than [26].
3.1.6.4. Goc mau H°® (hue angle)

Gia tri H° thé hién g6c mau voi d6 1on dao dong kha 16n (7,69 - 11,4) va khong co6 sy khac biét théng kérd
rét gilra cac muc thoi gian (p > 0,05). Tuy nhién, gia tri H° c6 xu hudng tang khi kéo dai thoi gian ¢ 75°C (tu
10,9 1én 18,4), phan 4nh su chuyén dich tir tong do sang tong vang nhe, do mit anthocyanin va thay ddi ti 16
céc sdc to [31].

3.1.7 Méi twong quan giita cac chi tiéu chat lwong cia dich gao tim than thiry phén

Céc hé sb twong quan Pearson dé kiém tra mbi quan hé giira cac chi tiéu chit luong (ham luong chét kho
hoa tan, ham lugng chét kho khong tan, hiéu suit thu hdi, ham luwong duong khtr, ham lugng anthocyanin, d§
truyén quang, gia tri mau L*, a*, b* va H°) cic nhan t6 nhiét do va thoi gian thity phan dugc trinh bay trong
Bang 4. Cac hé sb tuong quan (r) giip minh bach mbi lién hé gitra thanh phan héa hoc, hiéu suét va cac chi
tidu mau sic.

Thoi gian thay phan c6 méi trong quan rat manh (p<0,001) va thuan chiéu véi CKHT (r = 0,91), HSTH (r
=0,87), va HLBK (r = 0,91). Diéu nay chimg t6 kéo dai thoi gian thiy phan giup ting giai phong cac hop chat
hoa tan, ting hiéu suit thu hoi va tang lugng duong khir [25]. Nguoc lai, thoi gian ¢ twong quan nghich chiéu
manh véi anthocyanin (r = -0,81), cho théy kéo dai thiy phan lam giam ham lugng anthocyanin do phan huy
nhiét va oxy hoa [2].
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Bing 4. Hé s6 twong quan gitka cdc chi tiéu chat leong dich gao lit tim than thity phin & nhiét d¢
va thoi gian thuy phan khac nhau

Nhiét d¢ Thoi gian CKHT CKKT HSTH HLPK DTQ Anthoc L a b

CKHT 0,09 0,91%**
CKKT -0,50** -0,30 -0,45%
HSTH 0,09 0,87*** (,85*** 0,06
HLDK 0,01 0,91*** (,78*** -(0,44* 0,69%**
PTQ -0,30 -0,34 -0,42%* 0,22 -0,31 -0,14
Anthoc. -0,28 -0,81%*** -0, 71*** 0,27 -0,68*** -0,67*** 0,46*
L 0,56** 0,34 0,44*  -0,21 0,46* 0,24 -0,29 -0,44%*
a -0,63%** -0,53%* -0,56*%* 0,64*** -0,37 -0,50**  0,50%* 0,59%%* -0,35
b -0,75%** 0,03 0,02 0,38 -0,01 0,04 0,37 0,22 -0,29 0,48*
H° -0,57** 0,24 0,23 0,16 0,10 0,26 0,15 -0,03 -0,18 0,10 0,90%**
Chii thich: ***: p<0,001; **: 0,001<p<0,01; *: 0,01<p<0,05; CKHT, chat khé hoa tan; CKKT, chdrt‘ khé khong tan;
HSTH, hiéu suat thu hoi; HLDK, ham luwong dwong khit; Anthoc., ham luong anthocyanin; DTQ, dé truyén quang

CKHT c6 twong quan thuén chiéu manh v6i HSTH (r = 0,85), pht hop v6i co ché: ting chat kho hoa tan
lam ting tong hiéu suét thu hoi. Ngoai ra, CKHT ciing twong quan thuan chiéu manh véi HLPK (r = 0,78),
phan 4anh sy giai phong ddng thoi cac oligosaccharide va duong khir [10]. CKKT lai c6 tuong quan nghich
chiéu véi CKHT (r = -0,45; p < 0,05) va véi HSTH (r = -0,71; p < 0,001), cho thy khi c4c thanh phan khong
tan giam, thanh phan hoa tan va hi¢u suit tang.

Anthocyanin twong quan nghich chiéu manh véi thoi gian (r = -0,81), CKHT (r = -0,71), va HSTH (r = -
0,71). Diéu nay nhan manh sy thodi hoa anthocyanin khi qué trinh thity phan kéo dai, cing luc ting giai phong
tinh bot va dudng [29]. Ngoai ra, anthocyanin c6 twong quan thuan chiéu véi a* (r = 0,50; p < 0,01) va L* (r =
0,46; p < 0,05), cho thiy mirc d6 do (a*) va sang (L*) chiu tic dong truc tiép boi ham lugng anthocyanin. Khi
anthocyanin giam, dich thuy phan tré nén it dé va sang hon [31].

Gia tri mau a* quan hé thuan chiéu manh véi HLDK (r = 0,64***), nhung nghich chiéu véi nhiét d6 (r = —
0,63) va thoi gian (r = -0,53; p < 0,01). Diéu nay phan anh rang ¢ diéu kién nhe hon, anthocyanin va mau do
duoc bao toan tét hon. Nguoc lai, b* va H° c6 twong quan nghich chiéu 16 rét v6i nhiét do (b*: r = -0,75; p<
0,001; H: r = -0,57; p < 0,01), diéu nay cho thiy nhiét d6 cao khong nhitng 1am giam anthocyanin ma con
chuyén mau dich thiy phan sang tong xam hoéc it bdo hoa hon. Pac biét, H® ¢ tuong quan thuan chiéu rat
manh vé&i b* (r=0,90; p < 0,001), khing dinh goéc mau phu thudc nhidu vao thanh phan mau vang va cac bién
d6i oxi hoa ciia sic t6.

3.2. Anh hwéng cia nhiét d va thoi gian thity phan dich gao dén gia tri caim quan ciia sira gao tim than
dong chai tiét trung

Céac méu dich gao thily phan duoc bd sung vai cac phu lidu gidng nhau vé thanh phan (xanthan gum, sita
gdy, dudng saccharose) v6i ciing ham luong. Sau khi loc, ddng hoa va bai khi, cac chai sita gao dwoc tiét tring
v6i Trer= 121°C va z = 10°C dat thoi gian chét nhiét F = 7,71 phut. Sau khi tiét trung va lam ngudi, sita gao
dugc danh gia cam quan va thdng ké nhu Bang 5.

Bang 5 cho thay tic dong cua nhiét do va thoi gian thiy phan dén céc chi tiéu cam quan (trang thai, mau
sdc, mui va vi) ciia san phém dich gao Iut tim than.

Diém trang thai dao dong tir 4,27 dén 4,83, trong d6 mau thity phan & 80°C trong 15 phut dat gia tri cao
nhit (4,83), khac biét c6 y nghia so véi nhiéu mau khac (p < 0,05). O nhiét d¢ va thoi gian thich hop, dich co
trang thai min, déng nhét, it lon con, diéu nay co thé lién quan dén mirc giai phong polysaccharide va protein,
gitp cai thién d sanh va két cau [21]. Nguoc lai, ¢ thoi gian qua ng.'fln hodc qua dai, trang thai giam nhe, c6
thé do chua du thity phan hodc san phdm phu tich tu lam dich kém min hon.

Diém mau sic dao dong tir 4,29 dén 4,90, mau 80°C - 15 phut dat diém cao nhét (4,90). Nhiét do va thoi
gian vira phai gitip giit dwoc mau tim dic trung do anthocyanin, nhung tranh phan hiy manh. Néu thoi gian
kéo dai (25 phiit), anthocyanin bi phan huy dang ké, din dén mau nhat hon [2] va [9].
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Diém mui dao dong tir 4,13 dén 4,91, véi diém cao nhit ciing & 80°C trong 15 phut (4,91). Pidu nay cho
thiy mirc thily phan vira phai gitp giai phong hop chat thom tir gao lit tim than ma khong phét sinh mui phu
do phéan g Maillard hay bién tinh protein qua murc [25].

Bing 5. Gid tri cam quan san pham tir dich gao Lt tim than thity phan & nhiét dg va thoi gian khdc nhau

Nhiét dp Théi gian Chi tiéu
(°O) (phit) Trang thai Mau sic Mui Vi

5 4,27%+0,25 4,332+0,31 4,302+0,30 4,51+0,08
75 15 4,502+0,30 4,342v+0,08 4,492v+(0 33 4,382v+0,13
25 4,4225+0,20 4,392v+0,14 4,40%+0,18 4,362+0,24
5 4,37%+0,32 4,47%+0,42 4,20%+0,17 4,53b+0,06

80 15 4,83%+0,11 4,90°+0,10 4,91°+0,08 4,88°+0,07
25 4,29°+0,26 4,29°+0,30 4,13°+0,15 4,44%+0,19
5 4,40°+0,10 4,73%+0,15 4,30%+0,26 4,27%+0,25

85 15 4,332+0,06 4,40%+0,20 4,20%+0,20 4,10°+0,53
25 4,57%+0,38 4,47%+0,12 4,57%+0,15 4,56%+0,11

Ghi chii: S6 liéu trong bdng la gid tri trung binh ciia 3 ld}g lap lai. Cac gia tri trung binh co cung chir cai di kem a, b,
va c trong cung mot cot thi khong khdc biét co y nghia thong ké ¢ mirc 5%

Diém vi dao dong tir 4,10 dén 4,88, cao nhat & 80°C - 15 phut (4,88). Dic biét, thoi gian va nhiét do qua
dai ¢6 thé tao vi déing hodc chua nhe do phén giai anthocyanin va hinh thanh cac san phdm phu [28]. Nguoc
lai, didu kién t6i wu giup tao ra vi ngot diu cho dich nhd luong duong khir dwoc hinh thanh tir qua trinh thay
phan tinh bot [21]. Ngoai ra, qua trinh thily phan lam giam d6 nhot, ting kha nang trich ly cac hop chat hoa
tan khac nhu acid amin va vitamin, tir &6 gop phan cai thién cam nhan vi giac ciia san pham [22].

Nhin chung, két qua cam quan cho thay dich gao tim than thuy phan ¢ 80°C trong 15 phut 1a diéu kién thich
hop nhét dé ché bién sira gao, dat diém cao nhat & ca bon chi tiéu cam quan. Két qua nay thé hién su cin bang
giita kha ning giai phong cac thanh phan hoa tan, dong thoi van duy tri duoc mau sic va mui dic trung ctia
gao lut tim than. Néu thiy phan & nhiét d6 80°C trong 15 phut, dich gao tim than dugc phdi tron va ché biét
thi san pham sita gao tim than dong chai tiét tring dat gia tri cam quan t6t nhét va ham lugng anthocyanin 8
mg/L. Ham luong anthocyanin trong sita gao tim déng chai tiét trung ciia nghién ctru nay van cao hon so véi
ham lugng anthocyanin (1,32 mg/L va 2,89 mg/L) dugc bao céo trong sita gao tim cua [7].

Diéu kién qua ngén (5 phut) c6 thé chura du dé tao vi va trang thai mong mudn, trong khi thoi gian dai (25
phut) d& 1am giam chat luong cam quan do méat mau, xuat hién mui va vi khong mong mudn. Xu huéng nay
phti hop véi cac nghién ciru cho thdy muc thiy phén trung binh (moderate hydrolysis) thudng gitp cai thién
cam quan, nho cin bang gitra bién ddi cau triic va bao toan hop chat chire nang [2, 9].

4. KET LUAN

Nghién ctru di chirng minh rang nhiét d6 va thoi gian thuy phan dong vai tro then chdt trong viée kiém soat
c4c chi tiéu chét lugng cua dich thuy phan gao tim ST, ddng thoi anh hudng truc tiép dén dic tinh cam quan
clia san pham sita gao tim tiét tring. Viéc ting nhiét d6 va kéo dai thoi gian thuy phén gitp nang cao ham
luong chét kho hoa tan, dwong khir va hiéu suit thu hoi, nhung ciing dan dén giam ham luong anthocyanin va
do trong do hién tuong phan hity nhiét va bién tinh ciu trac.

Trong cac diéu kién khao sat, mau thity phan ¢ 80°C trong 15 phut cho két qua cam quan tot nhat, can bang
gitta ham lugng anthocyanin, hiéu qua thily phan va duy tri mau sic, mui, vi ddc trung cia gao tim. Diéu nay
khing dinh ring viéc t&i vu hoa diéu kién thuy phan 13 can thiét dé vira dat gia tri dinh dudng cao, vira ning
cao chat lugng cam quan, huéng dén phat trién cac san phdm sita gao tim giau gia tri thuong mai va strc khoe.
LOI CAM ON

Nghién ctru ndy duoc tai tro boi Phong Kinh Té, Quéan Ninh Kiéu, theo ma sb 492HD-PKT dé tai nghién
ctru. Trén trong cam on céc td chirc, co quan va ca nhan da tham gia hd trg trong qua trinh thyuc hién nghién
clru.
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