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TOM TAT

Cdc yéu té cong nghé chinh nhie: nong do chat tao ddc, nong do
collagen thity phdn va thoi gian bao quan lanh cho san pham thach
trdi cdy vi xodi bé sung collagen thity phdn tir da cd tra dd dwoc
nghién ciru dé c6 chdt lwong tot nhat. Két qua danh gid cho thdy
nong dg agar 1,2% cho san pham thach xoadi ¢é dé dan hoi tot 319
g b*= 29,9 va diém cam quan cao nhat la 18,7 diém. Khi két hop
voi gelatin & nong dj 0,6% san pham dat do dan hoi thich hop 318
g b*= 29,5 va chat lwong cam quan tot nhdt la 18,6 diém.
Collagen thity phan voi nong do 1% dwoc bé sung giup gia tang
hoat tinh chong oxy hoa cua san pham lén 81,9%, dong thoi giip
duy tri do dan hoi, mau sdc va diém cam quan cao nhat la 18,6
diém. San pham dwoc bao goi, bao quan ¢ diéu kién nhiét do lanh
(0-4°C) van dam bdo chdt heong va an toan vi sinh trong 4 tudn.

Tir khéa: Agar, bao quan lanh, collagen thiy phan, gelatin, hoat
tinh chong oxy hoa, thach trdi cdy vi xoai

ABSTRACT

Research on the main technology factors, such as thickeners
concentration, hydrolyzed collagen concentration, and cold
preservation time for mango-flavored fruit jelly supplemented with
hydrolyzed collagen from tra catfish skin with the highest quality,
was investigated. The results of the evaluation showed that agar at
a concentration of 1.2% agar had good elasticity of 319 g, b*=
29.9, and the highest sensory score of 18.7 points. When combining
with gelatin at a concentration of 0.6%, the product reached an
appropriate elasticity of 318 g, b*=29.5, and the best sensory
quality was 18.6 points. Hydrolyzed collagen at the concentration
of 1% improved the antioxidant activity up to 81.9%, while
maintaining the elasticity, color and the highest sensory score is
18.6 points. The product was packaged and stored at cold
temperature (0-4°C) to still ensure quality and microbiological
safety for 4 weeks.

Keywords: Agar, antioxidant activity, cold storage, gelatin,
hydrolyzed collagen, mango-flavored fruit jelly
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1. GIOI THIEU

Trong nhitng nam gan dy, thi truong thyc phdm
chirc nang & Viét Nam da c6 budc ting truong vo
cung manh mé. Theo théng ké cua Hiép hoi Thuc
pham chirc ning Viét Nam, Vietnam Association of
Functional Foods - VAFF (2024) cho biét tong gi4
tri thi truong cia thye pham chire ning tai Viét Nam
da dat t6i 560 tricu USD. Nganh cong nghi€p nay
cung dat ty 1€ tang truong kép hang nam (CAGR)
gan 9%. Trong do, thi truong thuc phdm bd sung
collagen tai Viét Nam dat khoang 139,82 triéu USD
vao nam 2024. Collagen thiy phan la mdt nhém
peptide co6 trong lugng phan tur thap (3-6 KDa) co
thé thu dugc bang tac dong cua enzyme trong moi
truong acid hodc kiém, v&i ngudn nguyén lidu tir da
va xuong dong vat (Leon-Lopez et al., 2019). Trong
d6, da c4 tra dang 1a ngudn nguyén liéu duoc cac nha
san xudt chu y st dung boi ca tra (Pangasianodon
hypophthalmus) 13 10ai c4 nudi chiém san luong 16n
& Viét Nam. Theo Hiép hoi Ché bién va Xuit khau
Thuy san Viét Nam Vietnam, Association of
Seafood Exporters and Producer - VASEP (2020),
trung binh mét nha may ca tra thai ra tir 5 dén 8 tin
da mdi ngay, trong do6 da ca tra chira dén 69% la
protein. V&i ngudn cung cép d01 dao, da ca tra duoc
xem 1a ngudn nguyén lidu tiém niang dé tach chiét
collagen thiy phan. Hién nay, collagen thuy phan
dugce sir dung rong rai trong nganh cong nghiép thue
pham dé cai thién do dong nhit va do 6n dinh cho
san phdm (Hashim et al., 2015). Bén canh do,
collagen thuy phan con co cac dac tinh chéng oxy
hoa va khang khuan (Hajj et al., 2024), diéu nay gitp
n6 tro thanh mot thanh phan quan trong dé bo sung
vao cac loai thyc pham chirc ning. Cac két qua
nghién ctru gan day chi ra ring collagen thuy phén
¢6 cac chirc ning sinh hoc t6t nhur ting sinh té bao,
kha néng gilt nudc, hép thu nudc, kich thich san sinh
elastin, duy tri va chong ldo héa ¢ da (Leon-Lopez
etal., 2019). Khi bd sung vao d6 udng, n6 co thé cai
thién céc dac tinh dinh dudng v&i ham lugng protein
cao hon cho nguoi tiéu dung (Bilek & Bayram,
2015).

Xoai (Mangifera indica L.) 1a loai cdy an qua
nhiét d6i chira nhidu vitamin A, C céc chit chong
oxy hoa gitp ngin ngira sy hinh thanh cac gbc tu do
va ung thu (Amin et al., 2018), nén xoai dugc xem
1a nguon nguyén li¢u tiém nang dé phat trién cac
thuc pham chirc nang. Bén canh d6, thach trai cay
dang 12 mdt trong nhiing san phém dugc nhiéu
nguoi wa chudng boi két cau doc déo, mang tinh giai
nhiét va chtra nhiéu chét dinh dudng tét cho stc
khoe nguoi tiéu dung. Do do, viéc ung dung

147

Tdp 61, S6 6B (2025): 146-158

collagen thuy phan vao thach trai cay khong chi
mang lai 191 ich dinh dudng ma con tao thém sy da
dang cho cac dong san phdm thyc phidm chirc ning
t6t cho strc khoe va lam dep. Vi vay, Truong et al.
(2023) da nghién ciru vé viéc bd sung collagen thiy
phan tir hon hop da vay ca 16¢ vao nudc ép trai cy
lyu, ca rét va dau tdm. Tuy nhién, chua c6 bét ki
nghién ciru khoa hoc nao vé viéc bd sung collagen
thity phén tir da ca tra vao san pham thach tréi cay.
Chinh vi vay, nghién ctru phat trién san pham thach
trai cdy vi xodi (mangifera indica 1) bd sung
collagen thiy phan tir da ca tra (Pangasianodon
hypophthalmus) da dugc thuc hién nhim tao ra mot
san pham thyc pham chirc ning méi tr ngudn
nguyén liéu phd bién tai khu vuc ddng bing séng
Cuu Long, giup da dang hoa sy lua chon cho nguoi
tiéu dung doi voi cac mat hang dinh dudng va thuc
pham chtrc nang.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Da ca tra: dugc thu mua tai Cong ty Thuy san
Bién Pong (khu cong nghiép Tra Noc II, Can Tho).
Xoai Cat Chu: 200-250 g/qua, mua tai chg Xuan
Khanh (Ninh Kiéu, Can Tho). Bt gelatin: xut xir
tor Cong ty Graulhet Cedex, Phap, Bloom 250. Bt
agar (E406): thuong hi¢u bt rau céu con cé vang,
san xuét tai Platapiantong, Thai Lan. Pudng ngo:
xudt xu tir Han Qudc, san xuét tai Tap doan Daesang
—nha may Osan. Vitamin C va Kali sorbat: mua tai
Cong ty C6 phan hoéa chat Mién Nam (Can Tho).
Huong xoai: san xudt boi Cong ty TNHH Huong
Liéu Thyc Phidm Viét Nam, mua tai Thu Mart (Ninh
Kiéu, Can Tho).

Chuén bi dq catra: Cap sach thit m&, ngdm nudc
da, rira sach, d¢é rao va cat nho (1,5-2,5 cm). Péng
tui PE (100 g/tai), bao quan ¢ -20°C.

Chuén bi nuée ¢ép xoai: Xoai Cat Chu dugc rira
sach, got vo, bo hat, ép bang may ép trai cdy, ray
min, bao quan lanh (<5°C) va su dung trong 24 gio.
Do Brix (15,1-15,8) va pH (4,5-5,1) dugc do trude
thi nghiém.

2.2. Chuén bi collagen thity phan tir da c4 tra

Collagen thuy phan tir da c4 tra dugc chuan bi
theo phuong phép ciia Le & Nguyen (2019): da ca
tra dugc chuan bi nhu muc 2.1. Da ca duoc xir ly
bang NaOH 0,1 M trong 1 gio (ty 1¢ 1:8 w/v) dé loai
protein phi collagen, sau d6 dung butanol 10% (ty 1¢
1:10 w/v) dé loai lipid trong 24 gio. Da ca tiép tuc
duogc ndu chiét v6i nude cit & 70°C trong 1 gior (ty
1€ 1:7 w/v), ly tam ¢ 4.000 vong/phut trong 20 phut
va sau d6 say kho ¢ 60°C trong 12 gid. Bot collagen
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thu dugc hoa tan véi nude cit & 60°C trong 30 phut
(ty 18 1:7 w/v) va thay phan bang enzyme
Thermoase GL30 (0,3%) & 60°C trong 1 gi¢. Sau
d6, enzyme dugc bat hoat & 95°C trong 5 phut, ly
tam, cp dong mau ¢ nhiét do -40°C trong 12 gio,
sau d6 dong kho & ap suét 0,05 mbar trong 48 gio dé
thu dugc bot collagen thuy phan tor da ca tra.
Collagen thury phan thu duoc ¢6 hoat tinh chéng oxy
héa 76,5%, @6 nhot 19,4 mPa.s va do sang L* 1a
95.9.
2.3. Phuong phap nghién ctru
2.3.1. Khao sat anh huong cua nong do agar
dén chdt lwong cam quan va cdu triic ciia
san pham thach trdi cdy vi xodi bé sung
collagen thiy phdn tur da ca tra

Tién hanh thi nghiém: Thach trai ciy vi xoai bd
sung collagen thity phan tir da c4 tra duoc chuédn bi
theo phuong phap mo ta bdi Truong et al. (2023).
Nudc ép xoai da chuén bi nhu mé ta & muc 2.1 dugc
phéi tron voi nudce, ty 1€ dich qua: nuoc 1a 1:1 va
dun s6i 100°C (3-5 phut). Agar duoc cho theo 4 mdc
néng d6 0,9; 1,2; 1,5 va 1,8% vao dung dich roi
khudy déu cho agar tan hét. Sau d6 ha va giir nhiét
d6 hon hop & 60-70°C, bd sung gelatin véi ndng do
0,6% (Nguyen et al., 2016). Cac phu gia khac tiép
tuc duoc cho vao véi céc ti 18 1an luot 13 30% duong
ngd, 0,4% vitamin C, 0,2% kali sorbat va 0,1%
huong xoai tdng hop. Hdn hop duoc khudy déu
khoang 15 phut, rdi hoa tan collagen thuy phan tir
da cé tra vao véi ti 1€ 1% (Truong et al., 2023) va
tién hanh rét boc polypropylene - PP (kich thudc
boc 7x3 cm) tao thanh thach. Cho thach ngudi &
nhiét do phong khoang 10 phut va gilr lanh ¢ nhiét
d6 (0-4°C) trong 3 gid. Sau khi thach da didc hoan
toan, thach dugc tach khoi khay va tién hanh phén
tich cac chi tidu su thay déi mau sic (L*, a*, b*), do
dan hoi (g), danh gia cam quan (mau, mui, Vi, chu
tric) de chon ra nong do agar phu hop. Thi nghiém
bao gdm mot nhén t6 1a ndng d6 agar voi 4 nghiém
thire, sb lan lap lai 1a 3, téng s6 mau thi nghiém la
12. Mdi mau gdm 7 thanh (khdi lwong mdi thanh 1a
20 g).

2.3.2. Khado sat anh huong cia nong do gelatin
dén chdt leong cam quan va cau triic ciia
thach trdi cdy vi xodi bé sung collagen
thuy phan tir da ca tra

Tién hanh thi nghiém: Nudc ép xoai dugc chuan
bi va phdi tron tuong ty nhu thi nghiém 1, sau do
dun s6i. Dung dich duoc phéi tron véi agar nong do
t6i wu (két qua thi nghiém 1) va khudy déu cho dén
khi agar tan hét. Sau d6, hdn hop dugc ha va giir
nhiét 46 & 60-70°C, tiép tuc bd sung gelatin theo cac
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ndng do lan luot 12 0,3; 0,6; 0,9 va 1,2% rdi khudy
déu. Céc budc bd sung phu gia, collagen thuy phan,
rét khay, gilr lanh dugc thyc hién tuwong ty nhu mo
ta trong thi nghiém 1. Sau do, cac chi ti€u sy thay
d6i mau sic (L* a* b*), d6 dan hdi (g), danh gia
cam quan (mau, mui, vi, cAu trac) dugc tién hanh
phan tich dé chon ra dugc ndng do gelatin thich hop.
Thi nghiém bao gom mot nhén t6 1a nong do gelatin
v6i 4 nghiém thie, sO lan laplaila3 va tong sO mau
thi nghiém 1a 12. M&i mau gdm 7 thanh (khi lugng
mdi thanh 1 20 g).

2.3.3. Khdo sat dnh huong cia nong do
collagen thity phdn dén chdt heong cam
quan va cdu tric cia thach trai cay vi
xodi bé sung collagen thiy phdn tir da
cd tra

Tién hanh thi nghiém: Nudc ép xoai dugc chuan
bi va phdi tron tuong tu thi nghiém 1. Dung dich
dugc phdi tron véi agar va gelatin nong do thich hop
nhiat (két qua thi nghiém 1 va 2) khudy déu cho tan
hoan toan. Cac phu gia khac 1an luot dugc bd sung.
Collagen thity phan v&i 4 mbe nong do 0; 0,5; 1 va
1,5% ciing duoc tién hanh bd sung. Cac budc rot
khay, giit lanh thuc hién tuong tu nhu thi nghiém 1.
Sau d6 chi tiéu sy thay d6i mau sic (L*, a*, b*), do
dan hoi (g), danh gia cam quan (mau, mui, vi, céu
tric) va hoat tinh chdng oxy hoa duoc phan tich dé
chon ra nong dd collagen thuy phan thich hop. Thi
nghiém bao gdm mot nhan t6 1a nong do collagen
thity phan vai 4 nghiém thirc, sé 1an lap lai 1a 3, tong
s6 mau thi nghiém 1a 12. Mdi miu gdm 8 thanh
(khdi lugng mdi thanh 14 20 g).

2.3.4. Khao sat sw thay doi chdt lwong ciia
thach trdi cdy vi xodi bé sung collagen
thuy phan tir da ca tra trong qud trinh bao
quan lanh

Tién hanh thi nghiém: Chon san phém thach trai
cdy vi x0ai bd sung collagen thuy phan tir da c4 tra
thanh pham t6t nhét tir thi nghiém 3 dé bao goi va
bao quan lanh & nhiét do 0-4°C trong thoi gian 4 tuan
v6i tan suat ldy mau 1 tuan/lan dé phan tich chi tiéu
sy thay d6i mau sic (L* a* b*), d6 dan hdi (g),
danh gia cam quan (mau, mui, vi, cAu tric), téng s6
vi khuan hiéu khi va hoat tinh chéng oxy hoa dé theo
ddi sy thay do6i chat lugng cta san pham trong sudt
qua trinh bdo quan lanh. Thi nghi¢m dugc khao sat
thong qua 1 nhéan t6 1a thoi gian bao quan véi sd
nghiém thte 14 5, s6 1an 1ap lai 1a 3 va tong s6 mau
thi nghiém 1a 15. M&i mau gdm 9 thanh (khi luong
mdi thanh 14 20 g).
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2.4. Phwong phap phan tich

Thanh phan héa hoc cua san pham duoc xac dinh
gdm ham lugng am (%) bang phuong phap sdy, ham
lugng protein (%) bang phuong phap Kjeldahl, ham
lugng lipid (%) bang phuong phap Soxhlet, ham
luong khoang (%) bang phwong phap nung (AOAC,
2000).

Phan tich chi tiéu mau sic (L% a* b*): miu
thach duoc trai trén to gidy trang, sau d6 bao mit
tlep xuc cua thiét bi bang mang bao thuc pham va
tién hanh do mau bang thiét bi Colorimeter PCE -
CSM 2 v6i hé mau CIE bang dén D65, cac gia tri L*
(dai dién cho d¢ sang san pham, twong ung tir den
dén trdng), a* (tr mau xanh 13 cay dén mau do) va
b* (tir mau xanh dwong dén mau vang) theo Sae-
leaw and Benjakul (2015).

Do dan hdi duge do bing may do céu trac
Texture Analyser (TA — XT. Plus) sir dung dau do
P/0.5 v&i tbe d6 1,5 mm/s, khoang cach 1 mm so véi
chiéu cao mau. Mau thach duoc gitr lanh & nhiét do
<4°C va dé dam bao tinh 6n dinh nhiét do, miu
thach duogc giit trong thung cach nhiét c6 chura nude
da. Két qua do duoc tinh bang don vi g.

Kiém tra chi tiéu cam quan theo phuong phép
cho diém theo National standard (TCVN 3215-79,
1979), hoi ddng danh gia cam quan gdm 5 thanh
vién. Cam quan vién dugc yéu cau danh gia cac chi
tiéu bao gdm: mau séc, mui, vi, trang thai céu tric.

Téng sb vi sinh vat hiéu khi dwoc xac dinh bang
phuong phap dem s6 khuan lac dya trén phwong
phap dém mat s6 vi sinh vat trén moi truong PCA
theo National standard TCVN 4884 1:2005, gidi han
cho phép theo quyét dinh ctia Bo Y té (Decision No.
46/2007/QD-BYT). Viéc phan tich dugc tién hanh
trén 2 ndng d6 107 va 102, tdng s6 dia mdi ndng do
la 3 dia.

Hoat tinh chéng oxy héa (DPPH%) bing
phuong phap DPPH, 6 g thach di nghién nhé dugc
cho vao 4,5 ml DPPH (0,5 mM) trong ethanol 95%,
lic déu. Sau d6 U tbi trong 30 phut va loc hdn hop,
d6 hip thy ctua hdn hop dugc do & budce song 517
nm theo Wu et al. (2003) v6i mot sé diéu chinh phu
hop. Hoat tinh chdng oxy hoéa dugc tinh theo cong

thire: DPPH (%) = Z 22 X100 v6i Aviank

1a m?ul tréng, Asample 12 mau thach v6i DPPH. Trong
d6, mau trang (Blank): Dung Eiich DPPH 0,5 mM
trong ethanol 95% khong c6 mau thach.
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2.5. Phwong phap xir li 56 liéu

Céc thi nghiém duoc b tri voi 3 lan 1ap lai. Sb
liéu thu thap dwoc xir ly bang chuong trinh
Microsoft Excel 2016 do cong ty Microsoft
Corporation san xuat (Redmond, Washington, My)
dé tinh cac gia tri trung binh va d6 1éch chuén. Xu
ly théng ké ANOVA mdt nhan t6 v6i mirc y nghia
95% bang phan mém Statistical Package for the
Social Sciences (SPSS) 21.0 do IBM Corporation
san xudt, so sanh sy khac biét ciia cac nghiém thirc
trong cung mot thi nghiém bang phép thir Duncan
(»<0,05).

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia nong d9 agar dén chat
lwgng cam quan va do dan hoi san pham
thach trai ciy vi xoai bo sung collagen
thiy phén tir da ca tra

) Két qua anh huong cua ndng do agar khac nhau
dén d6 dan hoi va chat lugng cam quan san pham
duoc the hién trong Bang 1.

Tir két qua ctia Bang 1 cho thiy ndng d6 agar c6
anh huong dén do dan hoi ciia san pham. Khi ting
ndng do agar tir 0,9% 1én 1,8%, d6 dan hdi ciia thach
cling tang tir 188 g dén 474 g va khac biét c6 y nghia
théng ké gitta cac mau (p<0,05).

Biang 1. Két qua phén tich d9 dan hdi va sy thay
dbi chit lrgng cam quan cia thach qua
cac nong dd agar khic nhau

Nong do Do dan hoi

agar (%) ®) PTBCTL
0,9 188+8,682 16,3+0,082°
1,2 319+13,1° 18,7+0,0214
1,5 402+11,4¢ 17,9+0,083°¢
1,8 474+10,7¢ 17,140,094

Ghi chii: 56 lidu thong ké duwoc trinh by dwéi dang trung
binh £ do léch chudn véi n=3. Nhitng chir cai a,b,c va d
khac nhau trong cung mot cot biéu thi su khac biét co y
nghia thong ké ¢ mirc do tin cdy 95%. PTBCTL: diém
trung binh co trong lwong.

Nguyén nhan c6 thé 1a do ndng do agar cang cao
céu tric gel cang ting, cac lién két hinh thanh quéa
nhiéu ngoai tac dung tang d¢ dan hdi cho san pham,
khi ndng d¢ agar ting ciing lam cho do cimg cta san
pham ting cao. Theo Mao et al. (2017) kha nang tao
gel ciia agar phu thudc vao nong do agar, khi ndng
do agarose tang thi cac tuong tic polyme-polyme
hinh thanh cac xodn dc ting, dan dén cac gel manh
hon. Agar 1a loai keo thuc pham thugoc nhém
polysaccharide dugc chiét xudt tir mot s loai tao do.
Kha nang hinh thanh gel thuan nghich la mét tinh



Tap chi Khoa hoc Dai hoc Can Tho

chit quan trong ciia agar, duoc ing dung rong ri dé
lam phuy gia trong cong nghiép thyc pham (Nguyen
& Le, 2022). Agar c6 tinh thuan nghich vé nhiét, khi
dun nong agar bi hydrat hoa dé hinh thanh nhiing
cudn dai c6 hinh dang ngiu nhién. Nho lién két
hydro, cic cudn nay két hop véi nhau tao thanh
nhiing vong xoan don va kép. Cac vong xoén dugc
lam bén boi cac phan tir nudc & bén trong cac hbc
clia cac vong va su lién két ciia cac nhom hydroxyl
bén ngoai cac vong xoan nay cho phép chiung dong
tu thanh céc gel nhé (Nguyen & Le, 2022). Ngoai
céc lién két hydro, cdu trac gel agar ciing rat cing
va vitng chic nhd vao cic niit mang chira lién két
ion noi phan tir. Qua trinh hinh thanh gel va do 6n
dinh cua gel bi anh hudéng boi ham lugng agar va
khéi lugng phan tir cia né. Kich thude 16 gel khac
nhau phu thudc vao ndng d6 agar, ndng do agar cang
cao kinh thuéc 16 gel cang nho (Huynh et al., 2013).
Do d6 khi bd sung nong do agar cang nhiéu giup cho
san phim c6 do dan hdi cang ting.

Bén canh do, agar hinh thanh gel trén mot day
pH tuwong ddi rong, do phan tr agarose 1a chudi
polyme trung tinh nén né khong bi thiy phan ¢ day
pH thong thudng trong thuc pham, vi du nhu pH cia
mot s loai trai cdy, cu thé 1a nuée ép xoai (pH=4,5-
5,1). Ngoai ra, khi st dung nudc ép xoai c6 dd ngot
khoang tur 15,1 dén 15, 8°Brix, 30% dudng ngo cling
co the gitip san pham cé ciu trac tot hon vi trong
mot sb truong hop, ham luong duorng cao hd tro su
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hinh thanh mang ludi gel va tang cuong do gel cua
agar (Nguyen & Le, 2022).

Khi tién hanh danh gia cam quan cua san pham,
ket qua cho thay rang nong do agar ciing anh hudng
rat 1on dén diém cam quan cua san pham. Trong
nghién ctru nay khi ndng d¢ agar tang tir 0,9% dén
1,2% thi diém cam quan ciia san pham ting tir 16,3
diém dén 18,7 diém va do dan héi cing tang tr 188
g dén 319 g. C6 thé giai thich rang khi ting nong do
agar, d dan hoi ctia san pham clng tang theo, san
pham khi bo sung 1,2% cho diém cam quan cao
nhat, duoc danh gia la c6 ciu tric déo dai, mui thom
ddc trung va khong bi mém hay bo. Bén canh d6 khi
tiép tuc tang néng do agartir 1,2% 1én 1,5% va 1,8%
thi diém cam quan cia san phdm lai giam tir 18,7
diém xuéng con 17,9 diém va 17,1 diém, mac du do
dan hoi cua thach van tiép tuc ting 1én tir 319 g 1én
402 gvadil g.

Ngoai ra, két qua danh gia cam quan con cho
thdy san pham khi b6 sung néng do tir 1,5% dén
1,8% agar, trén bé mit cua thach xuat hién hién
tuong kho cung, dan dén ciu tric cia thach khong
con gilt dugce do déo dai.

Ngoai d6 dan hdi va chit luong cam quan cia
san pham thi mau sic ciing 1a mot chi tiéu quan trong
dé danh gia chat lugng san pham. Ket qua sy thay
d6i mau sic cua thach qua ciac mdc ndng do agar
dugc trinh bay trong Bang 2.

Bang 2. Anh hwéng ciia cac ndng do agar khic nhau dén mau sic ciia sin phim thach trai cay

Nong d agar (%) I Ma:*sac b
0,9 33,4+0,122° 7,41£1,801% 29,8+0,303°
1,2 33,6+0,193% 7,96+1,693% 29,9+0,227¢
1,5 33,7+0,209* 7,57+1,125° 30,1+0,431*
1,8 33,8+0,145° 7,830,618 30,2+0,202*

Ghi chu: sé liéu thong ké dwoc trinh bdy duéi dang trung binh + dg léch chudn v6i n=3. Nhitng chit cdi a trong ciing
mot cot biéu thi sy khac biét khong co y nghia thong ké ¢ mirc do tin cdy 95%.

D6i v6i san pham thach trai cdy vi xo0ai bd sung
collagen thily phan tr da ca tra, mot trong nhiing chi
tiéu quan trong dé danh gia chat lugng san phim
chinh 14 chi s6 b* nho vao sic td carotenoids
(Wenkateswarlu & Reddy, 2014) gitip xoai c6 mau
vang cam dic trung. Su thay do6i mau sic duoc trinh
bay ¢ Bang 2 cho thay gia tri L*, a*, b* clia san
pham thach trai cay khac biét khong c6 y nghia
thdng ké (p>0,05) khi tang nong do agar tir 0,9% lén
1,8%. Piéu nay cho thay san pham thach c6 mau sdc
t6t va khong bi anh hu‘ong 16n khi ting nong do6 agar.
Nguyén nhan c6 thé 1a do agar c6 mau tring hoic
vang nhat & dang bdt, khong mui va khong vi (Dam
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et al., 2012), nén khi bd sung vao thue pham khong
lam thay d6i dang ké mau sic ctia san pham.

Tir két qua phan tich & Bang 1 va Bang 2 cho
thdy, ndng d6 agar & mdc 1,2% cho chét luong cam
quan cua san pham tot nhit, mau sic dep va do dan
hoéi phut hop nén duge chon lam mébc ndng do thich
hop @& bd tri cho thi nghiém tiép theo.
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3.2. Anh huéng ciia ndng dé gelatin dén chit
lwong cam quan va do dan hdi san phim
thach trai ciy vi xoai bo sung collagen
thiy phén tir da ca tra

Két qua sy anh huong cta ndng do gelatin khac
nhau dén d9 dan hoi va chat lugng cam quan cua san
pham dugc trinh bay ¢ Bang 3.

Bing 3. Anh huéng cia nf“)ng do gelatin khac
nhau dén dd dan hoi va chat lwgng cam
quan cda san pham

jggzﬁ ?(?A’ , DPddinhdi() DTBCTL
0,3 256+8,68° 16,6+0,068"
0,6 318+6,89 18,6+0,059¢
0,9 35145,30° 17,941,133
12 36045,07° 16,940,115

Ghi chii: 56 liéu théng ké dwoc trinh bay duoi dang trung
binh + d¢ léch chudn véi n=3. Nhitng chit cdi a,b,c va d
khdc nhau trong ciing mét cét biéu thi sw khac biét ¢é
nghia thong ké ¢ mirc do tin cdy 95%. PTBCTL: diém
trung binh co trong lwong.

Qua céc so liéu thong ké tir Bang 3 co thé thay
rang d6 dan hdi cua thach co sy thay dbi theo chiéu
hudng ting dan tir 256 g 1én 360 g khi ting nong do
gelatin tir 0,3% dén 1,2%. Tuy nhién, khong co su
khac biét co y nghia thong ké vé do dan hoi giira
mau 0,9% va 1,2% gelatin.

Gelatin tir da ca tra 1a mot protein sinh hoc ¢6
ngudn gde tir collagen dong vat. Gelatin sir dung
trong thyc pham dé tang do mem cai thién d6 dan
hoi, do dong nhit va d6 6n dinh san pham
(Jongjareonrak et al., 2010). Theo Tran et al. (2010),
gelatin 1 chat dong tao gel rat tot, 1a tic nhan keo
hoa c6 tac dung 1am bén gel dan hdi cua san pham.
Gel gelatin duoc hinh thanh do sy tai sip xép cac
chudi phan tir riéng biét thanh mot mang ludi co trat
tu, tao cac chudi xo0én dc co kha nang gitt nudc
(Nguyen & Le, 2022). Do d6, khi ting ndng do
gelatin thi kha nang gel hda cang tang do kha nang
tiép xuc gitra cac mach tang, gelatin hat nuéc truong
nd cang nhiéu, gel tao thanh cang 6n dinh va 6 dan
hoi cang cao (Ho, 1983). Ngoai ra, gel gelatin c6
tinh chat vira 1a chat ran vira la chit 1ong nén d6 dan
hoi ctia n6 c6 thé tang khi két hop cac chat khac nhu
duong va protein (Nguyen & Le, 2022). Do d6, viéc
bd sung duong ngd c6 thé gop phan lam cai thién do
dan hoi cua gel gelatin va san phim thach.

Tir két qua dugc thé hién ¢ Bang 3 cho thiy,
ndng do gelatin ¢6 anh huéng 16n dén diém cam
quan ctia san pham. Cu thé diém cam quan tang tir
16,6 dén 18,6 diém khi ting nong do gelatin tir 0,3%
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dén 0,6%. Mau c6 nong do 0,3% gelatin cho diém
cam quan va do dan hoi thap nhét (16,6 diém va 256
g) vi théng thuong gelatin 1a mot phan chinh gitp
tang d6 dan hoi cho san pham thyc pham, khi ndng
do tang, d6 dan hdi cua san phfim cling dugc cai
thién va it bi bién dang dudi tac dong bén ngoai. Vi
vay & néng d% 0,3% gelatin chua tao dugc d6 dan
hdi tét cho san pham, thach dugc danh gia 1a van con
bd va kém dan hdi. Khi ting nong do gelatin 1én
0,6% c6 thé 1am cho san phém dat duoc mui thom
dac trung cia xoai, vi ngot hai hoa va tao dugc cau
tric déo dai cua san pham thach. Nguyen et al.
(2013) ciing cho thay bo sung 0,4% gelatin vao
yaourt trai cay giap dat d6 cung 20,11 gf, do tach
nuéce 4,6% va cam quan t6t. Tuy nhién, tiép tuc ting
ndng do gelatin tir 0,6% 1n 0,9% va 1,2% thi diém
cam quan c6 khuynh huéng giam dan tir 18,6 diém
con 17,9 diém va 16,9 diém, mac du d6 dan hdi c6
sy tang nhe tir 318 1én 351 g va 360 g. San pham voi
nong d6 0,9% va 1,2% gelatin, tuy rang c6 do dan
hdi cao hon, nhung lai c6 diém cam quan kém hon
s0 voi mau c6 ndng d 0,6%. Nguyén nhan co thé 1a
do khi ting ham lugng gelatin cang nhiéu lam cho
san phém tro' nén kém ngon va xuét hién vi tanh nhe.
Theo Chandan (2006) khi st dung mét lugng 16n
gelatin voi do Bloom cao xuét hién vi tanh nhe khi
an san phim. Tuong ty v&i nghién ctru ciia Nguyen
et al. (2016), bé sung ham luong 0,8% gelatin vao
san pham yaourt bo sung khoai lang tim, san pham
cling mang lai cam gidc la miéng khi @n. Bén canh
d6, san pham thach xodi & mdc néng do 0,9% va
1,2% trong nghién ctru nay con dugc danh gia la co
céu trac hoi kho va cing khi an. Theo Nguyen & Le
(2022), nong o gelatin tang thi lam tang cuong do
gel, nén lam san pham c6 cau triic cing hon.

Bén canh cac chi tiéu trén thi chi tiu mau sic
ciing 1a mot nhan t6 quan trong aé danh gia chat
lwong san pharn Su thay d6i v& mau sic cua thach
qua cac moc nong do gelatin khac nhau dugc trinh
bay trong Bang 4.

Két qua tir Bang 4 cho thay, nong do gelatin c6
anh huong nhe dén mau sic cia san pham Cu thé
khi khi tang nong d6 gelatin tir 0,3% dén 1,2% thi
d6 sang L* cua thach giam tir 32,6 con 31,7 va chi
s b* giam tir 29,6 xudng 28,8. Nguyén nhan cta
hién tuong trén c¢6 thé 1a do nguyén liéu gelatin dugc
st dung c6 mau vang nhat nén khi tang ty 1¢ gelatin
bd sung lam anh huong nhe dén mau sac cua san
pham, lam sam mau va giam cac chi sb L* a* b*
cua san pham. Két ~qua nay tuong dong v6i nghién
ctru vé keo déo thbt nét bd sung gac, mau sic cua
san phdm c6 xu huéng giam dan khi ting nong do
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gelatin, ti 18 40% gelatin lam giam mau sic tu nhién
cua keo déo (Diep & Vu, 2019).

Tur két qua phéan tich d6 dan hdi, chét luong cam
quan va mau sac ctia san pham ¢ Bang 3 va Bang 4
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cho thay thach trai cay véi nong do 0,6% gelatin thi
cho chét lugng san pham tét nhat nén duge chon lam
thong sd thich hop dé bd tri thi nghiém b sung nong
do collagen thuy phan.

Biang 4. Anh hwéng ciia nong d9 gelatin dén mau sic ciia sin phim thach trai cay

Nong d¢ gelatin (%) I* Ma;*sac b*
0,3 32,6+0,131° 9,37+0,088" 29,6+0,111°
0,6 32,5+0,130° 9,14+0,221% 29,5+0,141°
0,9 31,9+0,055° 8,86+0,383® 28,9+0,055°
1,2 31,7+0,070* 8,68+0,499° 28,8+0,070*

Ghi chii: s6 lidu thong ké duoc trinh bay dudi dang trung binh + do léch chudn véi n=3. Nhitng chit cdi a va b khéc nhau
trong ciing mot gt biéu thi s khdc biét ¢é ¥ nghia thong ké & mire dé tin cdy 95%.

3.3. Anh hwéng ciia ndng dd collagen thity
phin dén chéit lwgng cim quan va dd
dan hdi ciia sian phim thach trai cy vi
xo0di bd sung collagen thity phan tir da
ca tra

Két qua phan tich d¢ dan hdi va hoat tinh chéng
oxy hoéa ctia san pham dugc trinh bay ¢ Hinh 1 nhu
sau.

Tir két qua phan tich ¢ Hinh 1 cho thdy nong d6
collagen thiry phan c6 anh huong nhe dén do dan hoi
ctia san pham. San pham khi chua bd sung collagen
thity phan ¢6 d6 dan hoi dat 293 g. Nhung khi ting
néng do6 collagen 1én 0,5%; 1% va 1,5%, d6 dan hoi

clia san pham c6 sy tang nhe 1an luot 1én 302 g; 316
g va 328 g, khac biét c6 y nghia thong ké tir nghiém
thirc 1% (p<0,05). Nguyén nhan c6 thé 1a do khi
ndng do collagen cang tang thach c6 thé tro nén dic
hon, vi collagen tao ra két cAu déo va dac, dac biét
khi ndng do collagen cao. Theo Santos et al. (2011)
collagen thity phan 1a mot hop chét co do nhét, sirc
ddng va kha nang nhii héa lam ting sirc cang bé mat
trong thyc pham, nho d6 giup san pham thach c6 cau
trac on dinh hon. Ngoai viéc cai thién mot phan do
dan hoi cua san pham thach, collagen thuy phéan
duge bd sung vao san phdm v6i muc dich chinh 1a
lam tang kha ning chdng oxy hoa.
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Hinh 1. Két qua phan tich d9 dan hdi va hoat tinh chdng oxy héa ciia thach qua cic ndng d9 collagen
thiy phan khac nhau
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Qua két qua tir Hinh 1 dé thé hién rang, néng do
collagen thuy phén c6 anh huong manh dén hoat
tinh chéng oxy héa ciia san pham. Cang tang ndng
dd collagen thuy phan thi hoat tinh chéng oxy héa
clia san pham cang ting va khac biét c6 y nghia
thdng ké giita cac nghiém thic (p<0,05). Ban dau,
mau thach trai cdy vi xoai khi chua b sung collagen
da co hoat tinh chéng oxy hoa dat kha cao 1a 63,2%,
nguyén nhan 1a do trong xoai chira nhiéu chét dinh
dudng véi ham lugng cao nhu vitamin A, C va E,
gilip cai thién chirc ning hé théng mién dich, ting
cuong cac enzyme chdng oxy hoa (Amin et al.,
2018). Ngoai ra trong xoai con chira ham lugng 16n
céc chat chéng oxy héa nhu B-carotene, quercetin,
astragalin va nhiéu hop chat phenolic khac nhau,
g6p phan vao kha niang chong oxy hoa va tic dung
tang cudng suc khde (Khan et al., 2017).

Sau do, khi bo sung 0,5% collagen thity phan vao
san pham thi hoat tinh chdng oxy hoa cua thach c6
su tang 1én déng ké 1a 78,3%. Tiép tuc ting ndng do
collagen thuy phan 1én 1% va 1,5%, hoat tinh chéng
oxy héa cia san phdm ciing ting 1én 81,9% va
85,4%.

Hoat tinh chdng oxy hoa cua thach ting 1a do
collagen thuy phén la mot nhom peptide c6 trong
luong phén tir thap, dwoc chiét tach tir da ciia mot sd
loai dong vat. Collagen co thé duoc su dung lam
thanh phan cho thuc pham bd sung chirc nang vi
ching ¢6 hoat tinh chong oxy héa va khang khuan
(Hajj et al., 2024). Bén canh do, cac peptide collagen
chira mot sb acid amin quan trong nhu glycine,
proline va hydroxyproline, nhimg acid amin nay c6
thé dong vai trd quan trong trong viéc ngan chdn qua
trinh oxy hoa trong san pham thuc phdm Deng et al.
(2023). Kha nang chong oxy hoéa cia cac peptide
phu thudc vao thanh phin acid amin trong chudi
peptide (Ren et al., 2008). Theo Matilla et al. (2002),
trong thanh phan collagen ctia da ca chira mot lugng
16n céac acid amin ky nudc nhu glycine, alanine,
proline va methionine, nén cac peptide tir collagen
¢6 kha ning chdng oxy hoa tét. Hay theo Deng et al.
(2023) cac acid amin ky nudc lam ting hoat dong
chéng oxy hoéa cia peptide vi cic chudi bén
hydrocacbon aliphatic cta chiang c6 thé gip thic
day cac tuong tac giita peptide va cac gdc tu do.
Ngoai ra, viéc bd sung vitamin C vao san pham
khong chi dé didu vi ma con lam ting hoat tinh
chdng oxy héa cho thach, vi ban chét vitamin C 1a
mot chit c6 dic tinh chit chéng oxy héa (Dam et al.,
2012). Bén canh do, vitamin C con dong vai tro 1a
mot coenzyme quan trong can thiét cho qua trinh
téng hop collagen (Hajj et al., 2024). Hoat tinh

153

Tdp 61, S6 6B (2025): 146-158

chéng oxy hoa cua thach trai ciy trong nghién ctru
nay dao dong trong khoang 78,3% dén 85,4% khi bd
sung collagen thuly phan tir 0,5% dén 1,5% thip hon
kha ning chdng oxy héa ciia san pham nudc ép trai
cay chura collagen thuy phén cta Bilek and Bayram
(2015) da cho thay khi phdi tron 2,5% collagen vao
2 loai nudc ép cam va tio cho hoat tinh chdng oxy
hoéa rét cao 1a 95,37% va 90,71%. Tuy nhién, cao
hon hoat tinh chdng oxy héa trong nghién ciru ciia
Truong et al. (2023) ciing chi ra rang khi phdi tron
ti 1& collagen thity phén tir hon hop da vay ca loc lén
2% thi nu6ce €p luu c6 hoat tinh chdng oxy 14 24 1%,
nuée ép dau tam 1a 60,9% va nude ép ca rét la
60,1%. Hoat tinh chéng oxy hoa ciia cac san pham
khac nhau c6 thé do loai nuée ép, ndng do collagen
thiy phan khac nhau (Bilek & Bayram, 2015).

Tir két qua Hinh 1 cho théy, su két hop giira agar,
gelatin va collagen thuy phan c¢6 thé mang lai mot
su can bang 1y twdng gitra d6 vimg chéc, do dan hoi,
d6 mém mai cua thach va cai thién kha nang chéng
oxy hoa cho san pham (Jongjareonrak et al., 2010;
Santos et al., 2011; Nguyen & Le, 2022). Agar cung
cip do ctng va sy on dinh (Nguyen & Le, 2022),
gelatin mang lai sy mém mai va tinh dan hoi
(Jongjareonrak et al., 2010) cho thach, trong khi
collagen thuy phan bé) sung dinh dudng va cai thién
kha ning chéng oxy héa cho san phdm (Santos et
al., 2011).

Bén canh céc chi ti€u trén thi gia tri cdm quan va
mau sic ciing 1a nhiing yéu t6 1am anh hudng dén
chat lugng ctia san pham thach. Két qua danh gia su
thay d6i mau sac va chat lugng cam quan dugc thé
hién & Bang 5.

Két qua phén tich & Bang 5 cho thay nong do
collagen thuy phan c6 anh huong nhe dén mau sic
clia san pham. D¢ sang L* va chi s6 b* ctia san phdm
c6 xu huéng giam dan khi ting ndng do collagen
thily phan. Cu thé, khi ting ndng do collagen thiy
phan tir 0% 1én 0,5% va 1% thi d¢ sdng L* giam tr
33,7 xubng con 33,6 va 33,5, chi s6 b* giam tir 30,2
xubng con 30,1 va 29,9 va khac biét khong c6 ¥
nghia thong ké gilra cac nghiém thue (p=0,05). Tuy
nhién, khi tiép tuc ting nong do collagen thuy phan
1én 1,5% thi d6 sang L * va chi sé b* giam Xuong con
33,1 va 29,0 va co su khac biét ¢6 y nghia thong ké
(p<0,05) so voi 3 mau con lai. Nguyén nhan c6 thé
la do trong qua trinh thuy phan dé tich chiét
collagen & nhiét do cao dan dén céc peptide bi cit
mach va giai phong ra amino acid ty do, cac amino
acid nay c6 thé tham gia phan tmg hoa nau khong
enzyme (Maillard) lam sim nhe mau collagen
(Zhang et al., 2019). Tir 6 khi b6 sung vao thach
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v6i mét luong 16n 1am gidm nhe mau séc cua san
pham.

Ngoai cac anh hudng ctia ndng do collagen thity
phan dén do dan hoi, hoat tinh chéng oxy hoa va
mau sic thi chat lugng cam quan ciing 1a mot trong
nhing chi tidu quan trong dé danh gia chét luong
san pham Két qua phan tich cho thdy so v&i mau
ban dau khong b sung collagen thiy phan thi chat
luong cam quan co sy tang nhe va dat cao nhét 1a
18,6 diém tai ndng do bo sung 1% collagen. Nguyén
nhan 1a do & ndng d6 collagen 1% thach mang lai
mui vi dic trung clia x0ai, mau sdc dep va dat chu
trac déo dai. Tuy nhién, khi tiép tuc ting nong do
1én 1,5% collagen, mic du hoat tinh chéng oxy hoa
va d6 dan hoi cua san pham vén tiép tuc ting, nhung
diém cam quan cta thach lai giam xudng con 17,1
diém, thach dugc danh gia la c6 thoang nhe mui tanh
clia da c tra va mau sic sim nhe. Nguyén nhan ¢
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thé 1a do trong qua_trinh tach chiét collagen thuy
phan, nguyén li¢u van chua dugc loai bo hoan toan
c4c chit ngdm ra trong da c4, dan dén san pharn van
con thoang nhe mui tanh, gay anh huong dén chat
lrgng cam quan cua thach. Khi so sanh véi nghién
ctru cua Truong et al. (2023) két qua danh gia cam
quan déu giam & ca ba loai nude ép (ca rét, lyu va
dau tam) khi tang ti 1¢ 1én 3% collagen, do ti 1¢ phdi
tron cao xuat hién mui tanh, mau sdm va nuée ép bi
duc.

Tir két qua phén tich d¢ dan héi, hoat tlnh chbng
oxy hoa, chat lugng cam quan va mau sic cua san
pham & Hinh 1 va Bang 5 cho thay khi thach trai cay
v6i nong d6 1% collagen thity phan thi cho chat
luong san pham tot nhat nén duge chon lam thong
sO thich hop dé tién hanh thi nghiém bao quan
san pham.

Bing 5. Anh huéng ciia cic moc nong dd collagen thity phian dén mau sic va chét lwgng cim quan ciia

san phim thach trai cdy

Nong d¢ collagen Mau sic
thily phéin (%) L* a* b* DTBCTL
0 33,7+0,096° 8,37+0,159° 30,2+0,080° 18,240,053
0,5 33,6+0,081° 8,19+0,060° 30,1+0,163° 18,3+0,087°
1,0 33,540,055° 7,99+0,111° 29,9+0,112° 18,6+0,031¢
1,5 33,140,207* 7,41+0,356* 29,0+0,165* 17,1+0,125%

Ghi chil: s6 liéu thong ké duogc trinh bay dudi dang trung binh + d¢ léch chudn véi n=3. Nhitng chit cdi a,b va c khac
nhau trong cung mét cot biéu thi sy khac biét cé y nghia thong ké o mirc do tin cay 95%. DPTBCTL: Diém trung binh co

trong luong

3.4. Khio sat sy thay d6i chdt lwgng ciia
thach trai cdy vi xoai bo sung collagen
thiy phén tir da ca tra trong qua trinh
bdo quan lanh

Thach trai cay duogc chuin bj véi néng do agar
1a 1,2%, néng d6 gelatin 0,6% va néng d6 collagen
thity phan1% va tién hanh bao quan ¢ nhiét d6 0-4°C
trong thoi gian 4 tudn. Sy thay db6i chit lwong cua
san pham thach trong sudt qué trinh bao quan lanh
dugc khao sat thong qua céac chi tiéu nhu d6 dan hoi,
hoat tinh chdng oxy hoa, gia tri cim quan, vi sinh,
mau sic dé theo ddi thoi gian bao quan phu hop cia
san pham. Két qua khao sat duoc trinh bay &
Béng 6.

Théng qua két qua phan tich tir Bang 6 c6 thé
thdy ring d6 dan hdi cua thach giam xudng dang ké
trong sudt thoi gian bao quan lanh. Cu thé trong thoi
gian bao quan tir 0 dén 4 tuan, 6 dan hodi cua thach
giam tir 316 g con 219 g. Nguyén nhan c6 thé 1a do
trong qua trinh bao quan, cdc vi sinh vt thich nghi
v6i diéu kién séng, ching 1am cit mach cac phan tir
lién két voi nhau, 1am suy giam cac lién két agar-
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gelatin, pha huy céu trac thach, dan dén d¢ dan hoi
san pham giam. Ngoai sy giam cua do dan hdi, thoi
gian bao quan ciing anh huéng rat 16n dén chét
luong cam quan ciia san pham. Két qua tir Bang 6
cling cho thay gia tri cam quan cta san pham trong
qua trinh bao quan c¢6 khuynh huéng giam dan theo
thoi gian. Khi bao quan & diéu kién nhiét d6 lanh (0-
4°C) thi diém cam quan giam tir 18,7 diém con 15,4
diém. Thoi gian bao quan cang lau thi chat lugng
cam quan cia san pham cang giam. Nguyén nhén 1a
do trong qua trinh bao quan c6 thé xay ra sy oxy hoa
va hoat dong cua vi sinh vat gdy hu hong, lam cho
mau sic, mii, vi va cdu tric ciia san pham giam dan
(Phan, 2005). Cu thé, diém cam quan cua san phim
o tuan 4 chi con 15,4 diém do san pham c6 céu trac
hoi mém, d6 déo dai giam khong con giir dugc do
dan hoi cua san pham vi hoi nhat va mau sic sam
hon so véi san phdm ban du. Tuy nhién, viéc bd
sung collagen thuly phén véi muc tiéu chinh do la
tang hoat tinh chdng oxy cho san phdm nham img
dung nhiéu trong linh vyc thuc phidm chirc ning.
Hoat tinh chéng oxy hoa clia sin phdm sau 4 tuan
béo quan lanh dugc trinh bay ¢ Hinh 2.
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Bang 6. Két qua phan tich do dan hdi va chit
lwong cdm quan cda sin pham trong
suot qua trinh bao quén lanh

Do dan hoi

Thoi gian bao

- X PTBCTL
quan (tuan) (g)
0 316+8,42¢ 18,7+0,065¢
1 283+5,43°¢ 18,1+0,075¢
2 247+10,7° 17,2+0,105¢
3 228+6,58% 16,6+0,087°
4 219+£5,412 15,4+0,089*

Ghi chii: s6 liéu thong ké trinh bay dudi dang trung binh
+ dg léch chudn véi n=3. Cdc chir cdi a,b,c,d va e khac
nhau trong cung mot cot biéu thi su khdc biét c6 ¥y nghia
théng ké & mirc dé tin cdy 95%. PTBCTL: diém trung binh
co trong luong.

Tir théng ké duogc thé hién & Hinh 2 cho thay
hoat tinh chong oxy héa cua san pham thach c6 xu
hudng giam manh. Tinh tir tudn 0 dén tudn 4 hoat
tinh chong oxy hoa cua thach giam tir 81,4% xubng
con 63,9% va khac biét co ¥ nghia thong ké giita cac
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nghiém thirc (p<0,05). Nguyén nhén c6 thé 1a do khi
thoi gian bao quan cang dai, cac acid amin ching
han nhu glycine, alanine va proline dé bi oxy hoé do
nguyén tir nito c6 mot cip electron don doc dé bi cac
chat oxy hoa tan cong (Xu el al., 2017). Bén canh
d6, mot phan do vitamin rat nhay véi nhiét do, oxy
va anh sang, thoi gian gitt nhiét dai cling anh hudng
dén ham luong vitamin trong san pham cudi, dic
biét 1a vitamin C (Nguyen et al., 2014). Do d6, hoat
tinh chéng oxy hoa ctia thach trai cdy vi xoai bi anh
hudng rat 16n qua thoi gian bao quan lanh. Nghién
ctru ctia Truong et al. (2023) ciing cho két qua twong
tu khi bao quan lanh (4°C), nuéc ép bo sung 2%
collagen thuy phan tir hdn hop da vay ca 1oc trong 4
tudn, hoat tinh chéng oxy héa cua nudc ép lyu, ca
1ot va dau tim giam tir 24,0%, 61,2% va 60,9% con
1an luot 1a 12,5%; 33% va 39,8%.

Két qua danh gia sy thay d6i mau sic va mat sd
vi sinh vat dugc trinh bay ¢ Bang 7.

Bang 7. Sw thay doi mau sac va tong so vi sinh vat hieu khi ciia san pham trong suot qua trinh bao quan

lanh
Thai gian bao Mau sic Téng s6 vi sinh vat hiéu
quén (tuin) L* a* b* khi (cfu/g)
0 33,5+0,128¢ 10,1+0,417¢ 30,9+0,455¢ 1,21x10"
1 33,1+0,416¢ 9,60+0,460 30,1+0,603¢ 2,12x10"®
2 30,940,667¢ 8,89+0,306° 28,54+0,402¢ 3,34x10™
3 28,9+0,246° 8,00+0,640° 27,140,126° 5,15x10%¢
4 25,74+0,999* 6,85+0,529* 23,1+0,400* 7,58x10'4

Ghi chii: 56 lidu thong ké dugc trinh bay dudi dang trung binh + dg léch chudn v6i n=3. Nhitng chi¥ cdi a,b,c va d khdc
nhau trong cung mot cdt biéu thi sw khdc biét co y nghia thong ké ¢ mirc do tin cdy 95%.
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Hinh 2. Két qua phin tich hoat tinh chéng oxy héa ciia thach trong qua trinh bio quin lanh

Tir két qua Bang 7 c6 thé thdy rang gid tri L* va
b* clia san pham ¢ xu hudng giam dan trong 4 tuan
bao quan lanh. Déi véi san phém thach d6 sang L*
giam tir 33,5 con 25,7, gia tri b* giam tir 30,9 xuéng
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con 23,1. C6 thé giai thich rang, trong qua trinh ché
bién c6 nhimng phan tmg hoa hoc xay ra lam anh
hudng nhiéu dén mau sic cia san pham, chi yéu la
su pha hiy cic chit mau carotenoid, phan {ng
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maillard va phan ung héa nau do enzyme (Chen et
al., 1995). Tuong tu véi nghién ctru cia Truong et
al. (2023), cc san pham nudc ép giau collagen ciing
cho d6 sang L* giam dan sau 4 tudn bao quan lanh
(4°C), nudce ép lyu giam tir 27,5 con 24,6, nudc ép
ca rdt giam tir 36,8 con 32,5 va nudc ép dau tim
giam tir 7,52 con 6,13.

Ngoai ra chi tiéu vi sinh ciing rat quan trong, trai
nguoc voi cac chi tiéu trén thi trong thoi gian bao
quan tong so vi sinh vét hiéu khi c6 xu hudng ting
lén sau 4 tuan bao quan lanh. Nguyén nhén l1a do
mau cia tudn 0 1a miu méi duge ché bién, duge bao
201, bdo quan lanh, dam bédo vi sinh nén c6 méat do
vi sinh thdp. Con miu qua cac tudn bao quan cang
lau, mat do vi sinh tang dan, do céc vi sinh vat dan
thich nghi véi nhiét do, chung bit dau phat trién nén
mat d§ vi sinh tang dan theo thoi gian bao quan
(Truong, 2013). D6i v6i san pham thach ¢ tuan 0
dén tuan 4 s6 vi sinh vat trong san phdm ting tir
1,21x10" 1&n 7,58x10! cfu/g va khac biét ¢6 y nghia
thong ké so v6i cac tudn bao quan (p<0,05). Tuy
nhién, cac mau van con giit dugce gia tri cam quan
va tong s vi sinh vét hiéu khi van nam trong gidi
han cho phép theo QCVN 20-1: 2024 cua Bo Y té
(Ministry of Health, 2024) vé giéi han cac chat 6
nhiém c6 trong thuc phdm béo vé sirc khoe c6 chira
thanh phan tir thue vat 1a 5x10* cfu/g. Khi so véi san
pham nudc ép trai cdy giau collagen ctia Truong et
al. (2023), san phém duogc bao quan lanh & nhiét do
0-4°C sau 4 tudn van dam bao duoc chit lugng cam
quan va tong s6 vi sinh vat hiéu khi nam trong gidi
han cho phép la 3,18x10! cfu/g.

Tir két qua & Bang 6, Bang 7 va Hinh 2, c¢6 thé
két ludn rang san pham thach trai cay vi xoai bd sung
collagen thiy phan van dam bao duoc chét lwong
cam quan va an toan vi sinh sau 4 tuin bao quan
lanh.
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