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TOM TAT

Giac 1a mot loai day leo than gd moc hoang dai trong trang cé va rimg thua, doc hang rao hay cac bui
& Viét Nam va nhiéu qudc gia trén thé gi6i. Trai gidc co chira nhiéu thanh phan c6 hoat tinh sinh hoc
t6t cho strc khoe. Cac san phadm ché bién tir trai gidc nhu ruou, cider, mit, keo déo. Pbi véi san pham
keo déo, dui d4 cong bd quy trinh cong nghé ché bién san pham nhung chua c6 bét ky khao sat nao vé
su bién d6i chét luong sau khi ché bién. Nghién ctru nay di khao sat thanh cong kha ning duy tri chét
luong keo déo trai gidc boi 3 loai bao bi 13 lo thity tinh, tai zip va hop nhya, dong thoi danh gia tac
dong cia diéu kién nhiét d6 ton trix san phém dén su thay ddi céac chi tiéu hoa 1y, vi sinh, cam quan.
Két qua cho thay, khi bao quan trong lo thity tinh, keo déo trai giac duy tri duoc cac dic tinh san pham
t6t nhat. Téc d6 giam do 4m cham, cau trac gel 6n dinh hon, d6 cing it gia ting, ddng thoi duy tri mau
sdc va chit lugng cam quan. Thém vao do, bao quan & diéu kién nhiét d6 lanh (4-10°C) gitip 1am cham
dang ké cac bién doi bat loi vé hoa 1y va cam quan cta san phim so véi bao quan & nhiét do phong
(28-32°C). Qua 60 ngay ton trit trong hii thuy tinh & diéu kién lanh (4-10°C), san phim keo déo c6 do
am 1a 35,17+0,33%, ham luong acid tong s6 1a 1,16£0,00%, ham lugng vitamin C 1a 14,80+2,56 mg%,
ham lugng dudng tong sb 1a 48,90+0,00 %, giir gid tri cam quan pht hop, mat sé vi sinh vat tong sb
<10 CFU/g dap tmg yéu ciu theo tiéu chuan viét Nam. Pay 1a nghién ciru dau tién vé bao quan keo

déo trai giac.

Tw khéa: Bdo quan, keo déo, trai gidc.

1. DAT VAN BE

Day giac (Cayratia trifolia) 1a mot loai day
leo than gd moc hoang trong trang cé va rimg
thua, doc hang rao hay cac bui ¢ cac nudc nhu
Trung Quéc, Viét Nam, Lao, Campuchia, Thai
Lan, Myanmar, Indonesia, Malaysia. Trén thé
gi6i, nhidu nghién ctru cho thdy, trong thanh phan
loai gidc co chira cac hop chét ¢ hoat tinh sinh
hoc cao nhu phenolic acid, flavonoid, stilbene,
anthocyanidin... [1]. O Viét Nam, trai giac 1a mot
loai trii moc hoang, phd bién v6i nguoi dan &
Pong bang song Ctru Long (bBSCL) [2]. Trai
giac da dugc su dung vao quy trinh ché bién mot
s6 san phidm nhu ruou, mat dong, cider [3- 5].
Nghién ctru cia Doan Thi Kiéu Tién va Nguyén
Cao Quan Binh, (2025) [6] vé bao quan mut dong
trai giac da cho thay bao bi thuy tinh két hop nhiét
d6 thap giup duy tri tot chit luong san pham gel.
Tuy nhién, keo déo c6 su khac biét hoan toan vé

trang théi, cau truc gel, cong thirc ché bién, chang
han nhu ham luong gelatin st dung, thanh phan
hoa hoc, do d6 can co nghién ctu riéng biét dé
danh gia sy 6n dinh trong qué trinh bao quan [6].
Keo déo trai cay la mot loai thuc phém duoc
yéu thich bédi moi Itra tudi, dic biét 1a tré em. San
phdm nay khong chi mang dén hwong vi thom
ngon ma con chira nhiéu vitamin va khoang chat
t6t cho strc khoe. Quy trinh ché bién keo déo tir
trai giac da dwoc khao sat thanh cong va cong bd
vao nam 2025 [7]. Bén canh d6, chat luong dinh
dudng, an toan v¢ sinh va cadm quan cua san
phém can duge dam bao trong sudt thoi han st
dung. Tuy nhién, thuc pham c6 thé bi hu hong do
tac dong cac yéu t moi truong bén ngoai nhur hoi
nudc, khong khi, vi sinh vat, bui ban, con trung,
tac dong cua luc co hoc, anh sang kha kién, tia
cuc tim, tia héng ngoai, sy chiéu xa va nhiét do
[8]. Vi vay, viéc nghién ciru bao quan keo déo
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trai giac sau khi da ché bién 1a rat can thiét.
Nghién clru nay da khao sat va danh gia hi¢u qua
cua loai bao bi chua dung san pham diéu kién
nhiét d6 méi truong luu gitt san pham trong sudt
thoi gian 60 ngay.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vit liéu thi nghiém

Trai giac chin dugc thu mua tai tinh Hélu
Giang ct; chon nhing trdi ¢6 mau tim sdm, dong
déu, khong déap nat, khong nhiém séu bénh. Trai
duoc rira sach bang nude, dé rao, st dung cho
nghién ctru.

Gelatin bdt, acid citric, pectin xut xtt Viét Nam.
Duong tinh luyén san xuat boi Cong ty Duong
Bién Hoa. Cac hoa chat gom: HCI, NaOH,
CuSO4 5H20 KNaC4H405 4H20 Pb(CH3COO)2,
Na,SOy4 xuit xir Trung Qudc.

Bao bi sir dung gom. Lo thuy tinh, lo nhya, ti
zip dugc mua & Cong ty TNHH Mekong Xuéan Phuc.

2.2. Phuong phap nghién ciru

2.2.1. Ché bién keo déo trdi gidc va phdn tich
chi tiéu san pham sau ché bién

Quy trinh ché bién keo déo trai giac duoc
thuc hién theo cong bd ctia Doan va cs (2025) [7].
Trai giac duoc rira sach, tach dich trai, pha loang
dich tréai giac véi nudc ty 1€ 1:2 (w/w), st dung
duong 160%, acid citric 3%, gelatin 35%, pectin
0,4% (ty 1& % tinh theo khdi lwgng dich trai gic
pha loang (w/w).

San pham sau ché bién (Hinh 1) duge phan tich
cac chi tiu gom: Do cung (N/em?), ham luong
vitamin C (mg%), d6 am (%), ham luong duong
tong sb (%), ham luong acid tong sb (%), mét sé vi
sinh vat tong s6 (CFU/g), gié tri cam quan.

Hinh 1. Keo déo trai giac sau ché bién

2.2.2. Khao sat anh huong cua logi bao bi
bao quan keo déo trdi giac

Keo déo trai giac sau ché bién & myc 2.2.1,
cho vao bao bi, khao sat trén 3 loai, gdm: Bao bi
lo thuy tinh, hdp nhua PET, tii zip PE (Hinh 2).
Bao bi trudc khi sir dung dugc lam sach va kh}“r
trung. Qua trinh cho sdn pham vao bao bi, moi

bao bi chtta 100g keo dugc thyc hién trong moi
truong khir khuén; na‘ip hop nhya va lg thuy tinh
déu c6 dém kin nham dam bao d6 kin khit. Cac
mau dugc bao quan & nhiét do phong (28-32°C)
dudi diéu kién anh sang tu nhién. Phan tich cac
chi tiéu dé theo ddi su thay dbi chat luong so véi
sau khi ché bién, thuc hién phan tich 3 ngay/lan.
Céc chi tiéu phan tich nhu muc 2.2.1.

M&i bao bi chira 100g keo. Pé han ché ti da
su nhiém vi sinh tir bén ngoai, bao bi trudc khi sir
dung da dugc khu trung va qua trinh cho san
phém vao bao bi dugc thyuc hi¢én trong moi trudng
khtt khudn, sau dé lo/tii duoc dong kin va dat
vao diéu kién bao quan theo thiét ké thi nghiém.

Hinh 2. 3 loai bao bi sir dung
trong nghién ciru

Ghi chu: (A) Lo thuy tinh, (B) hop nhwa, (C)
Tui zip.

2.2.3. Khao sat anh hwong cua nhiét do bao
quan theo thoi gian

Keo déo trai giac sau ché bién theo muc 2.2.1
dugc bao quan trong loai bao bi thich hgp dugc
chon & muc 2.2.2. Sau d6, mau keo déo bd tri bao
quan & nhiét do 28-32°C va nhiét do 4-10°C.
Theo dbi su thay d6i chit lugng so véi san phadm
sau ché bién nhu ¢ muc 2.2.1, phan tich 7
ngay/lan, khao sat trong 5 1an lién tuc.

2.2.4. Phén tich cdc chi tiéu chdt heong san
pham keo déo trdai giac sau ton trie

Sau giai doan theo déi ¢ muc 2.2.3, mau
duoc bao quan & diéu kién nhiét do co tac dung
duy tri tt chat luong duoc tiép tuc bao quan cho
dén thoi diém dimg khao sat. O nghién ciru nay,
mau dugc dimng khao sat khi dugc bao quan trong
60 ngay. Phan tich cac chi ti€u cam quan, hoa 1y,
vi sinh vt dé danh gia su thay d6i chat luong san
pham 60 ngay ton tri.

2.2.5. Phwong phap phdn tich hoa ly, mau
sdc, cam quan, vi sinh vat

Céu tric (gia tri do cung) duoc phan tich
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bang may do cau triic (TMS - Pro, My). Mau sic
san phim duoc phan tich bing miy do mau
(ColorLite sph870, brc) dé xac dinh toa do
khéng gian mau CIE (Commission Internationale
de 1 Esclalrage) Trong d6, L* cho biét do
t01/sang cua mau, voi thang do tir 0 (den hoan
toan) dén 100 (tring hoan toan). Gia tri cam
quan (céu tric, mau sic, mui, vi) dugc 10 danh
gia vién danh gia voi thang tir 0 - 5 theo TCVN
3215:1979 [9]. Acid tong sé duoc xac dinh bing
phuong phép chuan d6 bang NaOH, vitamin C
dugc xac dinh boi phuong phap chuén do béng
iod. P¢ 4m dugc xac dinh bang phuong phap say
dén khéi lugng khong d6i. Puong tong s0 dugc
dinh luwgng bdi phuong phap chuan do bang
dung dich Fehling. Vi sinh vét tong s6 duoc
kiém nghiém boi Trung tdm Chét lugng, Ché
bién va Phat trién thi truong ving 6 tai thanh
phé Cén Tho.

2.2.6. Phan tich dir liéu

Céc s6 lidu khao sat duoc phan tich thong ké
bang ANOVA két hop voi phép thir Least -
Significant Difference (LSD) & mutc y nghia 5%
dé so sanh sy khac biét. M&i thi nghiém lap lai 3
lan, két qua thich hop cua thi nghiém trudc dugc
chon 1am thong s6 cho cac thi nghiém sau.

3. KET QUA VA THAO LUAN

3.1. Cac chi sb chit lwgng san phim keo
déo sau ché bién

Viéc phan tich thanh phan va cac chi tiéu chat
lwong cia san pham duoc thyc hién nham danh
gia mirc d6 dap Ung yéu cau chat luong cua san
pham tai thoi diém ban dau, truée khi tién hanh
nghién ctru bao quan. Céc gia tri nay c6 y nghia
cho viéc so sanh, danh gia sy bién d6i chat luong
clia san pham trong sudt qua trinh bao quan. Két
qué dugc trinh bay trong bang 1.

Bing 1. Phén tich mot sd chi tiéu chét lwgng sin phim keo déo trai gidc

Chi tiéu Ham lugng Pon vi

bo am 38,57+0,51 %

Ham luong acid tong s6 0,759+0,000 %
Ham lugng vitamin C 34,04+2,57 mg%
Chu trac 32,17+0,76 N/em®

Ham lugng duong tong s6 61,05+0,00 %
Pénh gid cim quan Ciu trac Mau sdc Mui Vi Pidm

3,6+0,55 4,2+0,45 3,0+0,00 3,8+0,84

Vi sinh vt tong s6 <10 CFU/g

Ghi chii: S6 liéu la két qua trung binh 3 lan lgp +SD.

Nhitng chi s6 cua san pham cho thdy, keo déo
cO gia tri cam quan, do am va cau tric phu hop
[9-11], dong thoi dap ing yéu cau an toan vi sinh
[11]. Bén canh do, san phiam chira 34,04 mg%
vitamin C, cho thy keo déo trai giac co gia tri
dinh dudng va tiém nang sinh hoc. Cac chi sb nay
can duoc theo di trong thoi gian bao quan nham

dam bao chat luong san pham khi luu kho, luu
hanh trén thi truong.

3.2. Anh hwéng ciia loai bao bi sir dung
bao quan keo déo trai giac

3.2.1. Anh hwong ciia loai bao bi theo thoi
gian dén dé am va cdu triic cia san pham

Bang 2. Anh hwéng ciia loai bao bi theo thoi gian dén d9 4m va ciu tric keo déo

30

Loai bao bi Thoi gian (ngay) Do am (%) Do cimg (N/cm?)
Mau ban déu 0 38,57°+0,51 32,17+0,76
Thuy tinh 38,18%+0,07 40,33%1,04
Hop nhya 3 38,02°+0,11 45,33%41,04
Tai zip 38,00*+0,59 45,83%40,76
Thiy tinh 6 37,60°+1,08 57,63°+1,21
Hop nhya 36,00°+0,88 68,73°+0,25
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Ti zip 36,15°°+0,50 68,06° +0,20
Thuy tinh 35,88°+0,24 67,44°+0,34
Hop nhua 9 33,77940,22 83,83%£0,44

Tii zip 33,95°+0,34 81,78"+0,69

P=0,000 P=0,000

Ghi chii: Gid tri trong bang la trung binh + d¢ léch chudn. Trong cing mét cét, cdc s6 ¢é ky tw
chit cdi khdc nhau thi cé sy khdc biét co y nghia thong ké o murc P < 0,05.

Do 4m va do cung co mbi lién hé chit chd
va anh huéng truc tiép dén gia tri cam quan va
kha nang bao quan cua keo déo. Sau 3 ngay, do
am cua tit ca san pham giam nhe nhung khong
co su khac biét gitta cac loai bao bi. Tur ngay
thr 6 dén ngay th 9, d6 4m giam rd rét va co
sy khac biét y nghia théng ke, dic biét & mau
trong hop nhwa va tai zip. Sy giam d6 am di
kem voi sy gia ting manh d¢ cung, trong do
mau trong hop nhya c6 gia tri do cung cao nhat
(83,83 N/em?). Bao bi thuy tinh duy tri am tot
hon, cau trac it bién doi hon (Bang 2).

Do 4m giam do khuéch tan hoi nudc tir san
phim ra moi trudng khi co chénh léch 4p suét
hoi. Téc d6 mat am phy thudc chii yéu vao kha
nang can am cta vat liéu bao bi. Loai bao bi nhu

PET va PE c6 cu triic polymer khong hoan toan
dic kin nén cho phép hoi nuéc khuéch tan qua
thanh bao bi, din dén su that thoat 4m nhanh hon.
Nguoc lai, bao bi thity tinh 1a vat lidu c6 cau tric
déc, khong x6p, nén c6 kha ning can hoi nudc
gan nhu tuyét a6i, giap duy tri d6 am cia san
pham t6t hon [12]. Két qua nay twong dong véi
két qua nghién ctru keo déo dau tay [10].

3.2.2. Anh hwong ciia logi bao bi theo thoi
gian dén ham lwong acid, dwong tong sé va
vitamin C ctia san pham

Ham luong acid tong sd, duong tong sb va
vitamin C phan anh sy bién ddi chat lugng keo
déo trong qua trinh bao quan. Sy thay ddi boi loai
bao bi bdo quan ghi nhan trong bang 3.

Bang 3. Anh hwéng ciia loai bao bi dén ham lwong acid tong s6, ham lwong dudng tong sb,
vitamin C ciia sin pham

. X Thoi gian | Acid tong sé | Puong tong s6 £3u0n% Vitamin C
Loai bao bi (ngay) (%) (%) tong so (me%)
(%CK)

Mau ban dau 0 0,759°+0,000 |  61,05°+0,00 98,58" 34,04+2,57
Thuy tinh 0,765°£0,000 | 59,82%+1,67 96,60 23,36"+2,53
Hop nhya 3 0,772°+0,029 | 58,39™%+1,55 | 9425 20,21°+2.50

Tui zip 0,775°+0,029 | 57,94™+1,55 | 93,44™° 18,85°+2,51
Thity tinh 0,952°£0,029 | 58,66™°+0,00 | 9326™ | 2332°+252
Hop nhua 6 0,954°+0,029 | 57,50™+1,56 | 89,62°° | 20,25°+2.51

Tui zip 0,969°+0,000 | 57,94™+1,55 | 90,69° 18,96°+2,52
Thuy tinh 0,968°+0,000 | 57,15°°+0,00 89,13 21,90°+0,00
Hop nhya 9 0,984+0,029 | 55,29°1,50 83,49° 18,96°+2,53

Tui zip 1,035°£0,078 | 56,17°°<1,52 85,05% 18,99°+2 53

P=0,000 P=0,002 0,000 P=0,000

Ghi chu: Gia tri trong bang la trung binh + do léch chudn. Trong ciing mot cét, cdc s6 c6 ky tir
chit cai khac nhau thi khac biét co y nghia théng ké o mue P < 0,05.

Két qua & bang 3 cho thay, acid tong s cua
san phim ting dan tir 0,759% ban dau l1én 1 ,035%
sau 9 ngay. Tuy nhién, ham luong dudng tong s6
c6 xu hudéng giam theo thoi gian bao quan, tur
61,05% & mau ban dau xubng 55,29 va 57,15%

sau 9 ngdy. Su khac biét c6 y nghia thong ké &
mdt s6 nghiém thirc vao cudi thoi gian bao quan.
Sy thay d6i nay ching to cac qué trinh bién ddi
hoéa hoc trong san pham da dién ra dang ké theo
thoi gian, twong ty ghi nhan ¢ keo mém gimg do
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[13]. Bén canh d6, ham luong duong tong sd
giam c6 thé do nhiéu co ché dong thoi. Trong san
pham giau duong, d6 4m tuwong di cao trong moi
truong pH acid cling nhu sy gia ting ham luong
acid trong qua trinh bao quan ciing c6 thé xc tién
qua trinh thuy phén hodc chuyén hoa duong, gop
phan lam giam ham lugng duong tong 0. Sy tich
lity acid tong s song song voi su xuét hién dau
hiéu hu hong bé mat san pham tir ngay thi 6
(muc 3.2.4) cho thiy duong c6 thé bi tiéu thu boi
vi sinh vat hién dién trén san pham. Ngoai ra,
duong khtr c6 thé tham gia phan ing Maillard véi
céc hop chat chira nito trong nguyén liéu, tiéu hao
duodng va tao san pham melanoidin lam sim mau,
phu hop v6i xu hudng giam diém cam quan mau
sac ghi nhan theo thoi gian bao quan (Bang 4 va
8). Su bién d6i dong thoi cta acid va duong la
hién tuong phé bién do céc phan tng hda hoc
dién ra cham nhung lién tuc, gy thay ddi thanh
phan va chat luong san pham theo thoi gian [14].
Ngodi ra, vitamin C ctia san phdm keo déo trai
gidc giam co y nghia thong ké so véi miu ban

dau. Tuy nhién nghién ctru nay cho thay, trong 9
ngay bao quan, su khac biét gitra ba loai bao bi
khong dang ké.

3.2.3. Anh huwong ciia logi bao bi dén chat
lwong cam quan ciia san phiam

Gi4 tri cam quan cua san phim giam dan theo
thot gian bao quan (Bang 4). Bao bi thuy tinh duy
tri chat luong t6t hon so véi hop nhya va tai zip
so voi mau dbi chung, dic biét 16 rét trong giai
doan tir 6 ngay. Chi ti€u mui gidm ro rét tr ngay
ther 6 trd di, ddc biét & cac mau bao quan trong
hop nhya va tai zip. bén ngay thur 9, diém mui
clia tit ca cac mau déu giam vé 0, cho thdy mui
hu hong. Twong ty, chi tiéu vi giam vé 0 tir ngay
thir 6 va khong khac biét gilta cac loai bao bi.
Phan tich thong ké cho thdy su khac biét giira cac
loai bao bi c6 y nghia dbi véi cdu trac (P=0,010),
mui (P=0,000) va vi (P = 0,000) trong khi mau
sic (P=0 ,157). Dleu nay cho thay bao bi chu yeu
anh huéng den cAu trac, mui, vi cia san pham
hon 1a mau sic.

Bang 4. Anh hwéng ciia loai bao bi dén chit lwgng cim quan ciia keo déo

. Thoi gian Gid tri cam quan

Bao bi N . . i .

(ngay) Céu Trac Mau sic Mui Vi
MAu ban dau 0 3,6"+0,55 | 424045 | 3,0+0,00 | 3,8%+0,84
Thuy tinh 3,840,445 | 3.8°+0,45 | 3,0°+0,00 | 3,6*+0,55
Hop nhya 3 3.8°+0,45 | 4,0°+0,00 | 2,8+0,45 | 3,6*+0,55
Ti zip 3,6"+0,55 | 3,8%+0.45 | 3,0+0,00 | 3,6°+0,55
Thuy tinh 32%+045 | 3,8%4+045 | 3,0+0,00 | 0,0°+0,00
Hop nhya 6 3,0°°£0,00 | 3,6t0,55 | 2,4%+1,34 | 0,0°£0,00
Tui zip 2,8°4045 | 3,4%40,55 | 2.4%+1,34 | 0,0°+0,00
Thuy tinh 3,0°+0,00 | 3,6*+0,55 | 0,0%+0,00 | 0,0°+0,00
Hop nhua 9 3,0°+0,71 | 3,8%+0,45 | 0,0%40,00 | 0,0°+0,00
Tai zip 2,6°£1,14 | 32°40,84 | 0,0°+0,00 | 0,0°£0,00
P=0,010 | P=0,157 | P=0,000 | P=0,000

Ghi chi: Gid tri trong bdng la trung binh £ dé léch chudn. Trong ciing mét cét, cdc s6 cé ky tir
chit cdi khdc nhau thi khac biét co y nghia thong ké o mirc P < 0,05.

3.2.4. Anh hwéng cua loai bao bi dén su phat
trién cua vi sinh vdt tong so trén san pham

Chat luong v¢€ sinh an toan thuc phém vé keo
dugc quy dinh trong TCVN 5908:2009 [11].
Trong nghién cir nay, ¢ 3 ngay bao quan, mat so

vi sinh vat hiéu khi & tat ca cdc miu déu <10
CFU/g, dat yéu cau tiéu chuan. Tir ngay tha 6, ca
3 mau trong 3 loai bao bi déu xuat hién dau hi¢u
hu hong trén bé mat san phdm nén khoéng tiép tuc
dinh lugng. Két qua dinh lugng vi sinh vat tong
s6 ngay thir 3 dugc trinh bay ¢ bang 5.
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Bang 5. Mt s6 vi sinh vét tong s6 ciia keo déo
& ngay bao quan thir 3

| Visinhvat e 590802000
Bao bi hiéu khi (1]
(CFU/g)
Thuy tinh <10
Hop nhua <10 = 10*
Ti zip <10

Nhu véy, tong hop cac két qua vé chi tiéu hoa
1y, cam quan va vi sinh vét cho thay, bao bi thity
tinh duy tri chit luvong t6t nhét, han ché bién dbi
am, cAu triic va kiém soét vi sinh hi¢u qua hon so
vai hop nhya va tai zip. Do do, bao bi thiy tinh
duogc chon dé khao sat tiép vé anh hudng nhiét do
bao quan theo thoi gian dén chit lugng san phim
keo déo trai giac.

3.3. Anh hwéng ciia nhiét d9 bio quan theo
thoi gian

3.3.1. Anh hwéng nhiét dg bao qudn theo thoi

gian dén dé am va cdu triic cua san pham

Do am va d6 cling c6 mdi lién hé chat ché va
chiu anh huéng rd rét boi nhiét d6 bao quan. Két
qua & bang 6 cho thiy ¢ 4-10 °C, d6 am giam tir
38,16% (ngay 7) xudng 36,75% (ngay 35) (P=
0,000), trong khi d cung tang tir 40,89 1&€n 45,07
N/ecm?2 Nguoc lai, & 28-32 °C, san pham chi 6n
dinh dén ngay 7 (37,44%; 51,39 N/cm?), sau do
hu héng vi vay khao sat ding theo ddi mau &
ngdy nay. Tai cung thoi diém 7 ngay, mau bao
quan & 28-32 °C ¢6 do cung cao hon 10 rét so véi
4-10 °C, cho thay nhiét d6 cao thuc ddy mat nudc
va lam ting nhanh d6 ctng. Diéu nay cho théy,
bao quan nhiét do thap gitp duy tri d6 am tot
hon. Nhiét do thap, mang ludi lién két ngang cua
gelatin it bi bién ddi, han ché that thoat nudc.
Diédu nay giap do cung cua keo chi dao dong nhe,
gilr dugc cau tric déo ddc trung cua san pham.
Nhiét d6 cao 1am rit ngin khoang cach giita cac
lién két ngang trong hé gel, thac ddy qua trinh
“lao hoa” ciu truc [15].

Bing 6. Anh hwéng nhiét d bao quén theo thoi gian dén d9 Am va céu tric ciia san phim

Thoi gian (ngay) Nhiét 36 bao quan Do am (%) b0 cing (N/cm®)
0 M3u ban dau 38,49°+0,19 31,33°+0,76
; 4-10°C 38,16"+0,11 40,89"+2,27
28-32°C 37,44°°+0,57 51,39°+3,53

14 4-10°C 37,95"+0,30 42,83%+1,76
28-32°C -

)1 4-10°C 37,87%°+0,33 | 42,45°<1,11
28-32°C -

)8 4-10°C 37,61°°40,22 | 42,82"+1,30
28-32°C -

35 4-10°C 36,75°£0,30 | 45,07"+0,53
28-32°C -

P = 0,000 | P=0,000

Ghi chii: Gid tri trong bang la trung binh + dé léch chudn. Trong cimng mét cét, cdc s6 cé ky tw chiF cdi

khdc nhau thi khéc biét ¢é y nghia thong ké ¢ mirc P < 0,05. “-

3.3.2. Anh huong ciia nhiét dé bao qudn theo
thoi gian dén ham heong acid, dwong tong sé va
vitamin C ciia san phim

Anh hudng cua nhiét d6 bao quan 4-10°C va

“: Khong ghi nhdan do c6 hu hong.

28-32°C theo thoi gian dén ham luong acid tépg
s0, duong tong so va vitamin C cua sdn pham
duogc ghi nhén trong Bang 7.

Bang 7. Anh huéng nhiét 3 biao quén theo thoi gian dén ham lwgng acid, dwdng tong sd
va vitamin C ciia san pham

Thoi gian Nhiét do Acid tong s6 | Puong tongsé | Puong tong sé | Vitamin C
(ngay) bdo quan (%) (%) (%CK) (mg%)
0 Mau ban dau | 1,169°+0,000 61,14°+1,68 98,36" 32,56™+2,56
7 4-10°C 1,227°+0,000 |  58,48"+1,56 94,57 26,36°+0,00
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Thoi gian Nhiét do Acid tong s60 | Puong tong so | Puong tong so | Vitamin C
(ngay) bao quan (%) (%) (%CK) (mg%)
28-32°C 1,245°:0,029 |  58,33%+0,56 93,23 23,42°£2,53
14 4-10°C 1,227°£0,000 |  56,66°+0,00 91,32 26,32°+0,00
28-32°C -
)1 4-10°C 1,326°£0,000 |  56,42°+0,00 90,82° 23,46°+2,54
28-32°C -
28 4-10°C 1,329°£0,000 | 57,42"+1,56 92,03 24,92°+2 54
28-32°C -
35 4-10°C 1,193%+0,196 | 57,52"+1,56 90,93" 24,89°+2.53
28-32°C
P=0,129 | P=0,013 0,002 P=0,002

Ghi chii: Gid tri trong bang la trung binh + dj léch chuan. Trong cing mét cét, cac s6 c6 ky tw chiv
cdi khac nhau thi khac biét co y nghia thong ké o murc P < 0,05. “-*: Khong ghi nhdn do co hu hong.

Ham luong acid tong s6 ban dau dat 1,169%.
Trong qua trinh bao quan ¢ 4-10°C, ham luong
acid c6 xu hudng tang nhe tir 1,227% (ngay 7 va
14) 1én 1,326-1,329% (ngay 21-28), su bién dong
nay khong khac biét y nghia (P = 0,129), cho thiy
acid tong sé tuong déi 6n dinh trong 35 ngay. O
didu kién 28-32°C, s6 liéu chi ghi nhan dén ngay 7
(1,245%), sau d6 mau bi hu hong va khong tiép
tuc theo ddi. Két qua nay phan anh mtc do 6n dinh
cua san phém khi bao quan & diéu kién nhiét do
cao (28-32°C) so voi (4-10°C).

Ham lugng dudng tong sb ban dau 1a 61,14%
va giam dan con 57,52% sau 35 ngay ¢ 4-10°C (P
= 0,013), thoi gian bao quan c6 anh huéng dén
ham luong duong tong sé nhung tir ngay 7 dén
ngdy 35 khong c6 su khac biét thong ké. Su suy
giam duong lién quan dén cac qua trinh chuyén
hoa hodc phan ing héa hoc xay ra trong qua trinh
bao quan.

Ham luong vitamin C ban dau dat 32,56
mg%. Khi bao quan ¢ 4-10 °C, vitamin C gidm
con 26,36 mg% & ngay 7 va tiép tuc giam, dén

ngdy 35 vitamin con lai 24,89 mg%. Su thay ddi
nay c6 ¥ nghia thong k& (P = 0,002). Mit khéc,
khi bdo quan ¢ 28-32 °C, ham luong vitamin C
tai ngay 7 chi con 23,42 mg%, thip hon so voi
mau bao quan 4-10 °C cung thoi diém danh gi.
Diéu nay cho thdy vitamin C 1a chi tiéu nhay cam
nhit v6i diéu kién bao quan. Vitamin C c6 d6 on
dinh thip nhét trong tit ca cac loai vitamin va dé
bi pha huy trong qua trinh ché bién va bao quan,
tuy thudc vao nhiéu yéu td nhu: Do pH, nhiét do,
anh sang va sy hién dién cia enzyme, oxy, hydro
peroxide, va chét xtc tac kim loai [16]. Do do,
nhiét d6 bao quan 4-10°C gitp duy tri 6n dinh cac
chi tiéu, dic biét 1a han ché su suy giam vitamin
C va kéo dai thoi gian bao quan san phim so véi
diéu kién 28-32°C.

3.3.3. Anh hwéng cia nhiét dé bdo quan theo
thoi gian dén gid tri cam quan cia keo déo

Anh huong cua nhi¢t do bao quan & hai
nghiém thuc 28-32°C va 4-10°C theo thoi gian
dén gia tri cam quan ctia san phdm duoc ghi nhan
trong Bang 8.

Bing 8. Anh hwéng nhiét d bio quin theo thoi gian dén chit lwong cim quan

Thoi gian nl A 12 , Gia tri cam quan
(ngélgy) Nhiét d6 bdo quan CAu tric Maiu sic Mui Vi
0 Mau ban dau 42°£0,45 | 4,8+0,45 | 3.4°£0,55 | 4.2°+045
. 4-10°C 4,6'+0,55 | 4,4+0,55 | 3,4°40,55 | 4,4°+0,55
28-32°C 42°40,45 | 4,4™£0,55 | 3,0°£0,71 | 3,8"+0,45
14 4-10°C 4,0£0,00 | 4,8+0,45 | 3,6°+0,55 | 4,4°+0,55
28-32°C -
)1 4-10°C 4,2°£0,45 | 4,4™+0,55 | 3,0°+0,00 | 3,6™+0,55
28-32°C -
28 4-10°C 3,84045 | 3,6°£0,55 | 2,6*+0,55 | 3,2"+0,45
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28-32°C -
35 4-10°C 2,6°+0,55 | 3,4°+0,55 | 2,6°0,55 | 2,8°+045
28-32°C -
P=0,000 | P=0,001 | P=0,031 | P=0,000
Ghi chii:: Gid tri trong bdng la trung binh + dg léch chudn. Trong ciing mot cét, cdc s6 c6 ky tw chir

cdi khdc nhau thi khdc biét ¢é y nghia thong ké & mike P < 0,05. “-

O nhiét d 4-10°C, céc chi tiéu cu triic, mau
sdc, mui va vi duoc duy tri & mirc cao trong 7-14
ngay dau (4,0-4,8 diém). Tuy nhién, tir ngay 28
tro di, diém cam quan giam ro rét; céu triic kém
dan hoi, mau sic va huong vi giam tinh déc
trung. Su suy giam nay phan anh qua trinh mat
am, bién d6i cdu trac gel va cac phan tng Iy - hoa
- sinh hoc tich lily theo thoi gian. Nguoc lai, &
nhiét do 28-32°C, chat luong cam quan suy giam
nhanh hon dang ké. Ngay tir ngay thur 7, diém
mui va vi giam ro rét so voi mau bao quan mat,
va san phém bi hu hong sau d6 nén khong thé tiép
tuc theo ddi. Piéu nay cho thdy nhiét do cao thuc
day qua trinh oxy héa, phan hiy cdu trac va hoat
dong vi sinh véat, lam giam nhanh kha nang chép

“: Khong ghi nhdn do c6 hu hong.
nhén cam quan ciia san pham. Két qua phén tich
Anova cho théy su khac biét vé ciu truc (P =
0,000), mau sic (P = 0,001), mui (P = 0,031) va
vi (P = 0,000) gilta cac nghiém thuirc 1a c6 y nghia
thong ké (P < 0,05). Nhu vdy, bao quan & nhiét
d6 4-10°C 1a diéu kién phu hop gitip duy tri chat
lwgng cam quan va kéo dai thoi gian st dung ctua
san pham.

3.4. Cac chi tiéu chit lwgng san phim keo
séo trai giac sau ton triv

Sau 60 ngay bdo quan ¢ nhi¢t do nhiét do 4 -
10°C, mau da dugc phan tich cac chi tiéu nham
theo ddi dién bién chat luong san pham trong thoi
gian luu trit dai hon dugc ghi nhan trong Bang 9.

Bing 9. Chit lwgng san phim sau thoi gian ban quin 60 ngay & 4 - 10°C

Chi tiéu Gia tri DPon vi

D6 am 35,17+0,33 %

Ham lugng acid tong s0 1,16+0,00 %
Ham luong vitamin C 14,80+2,56 mg%
CAu tric 65,17+0,78 N/em®

Ham luong dudng tong sd 48,90£0,00 %
Panh gia cam quan Cau tric Mau sdc Mui vi Piém

3,240,45 340,45 | 2,640,55 340,45

Vi sinh vt tong s6 <10 CFU/g

Ghi chii: 86 liéu la két qua trung binh 3 lan lip + SD.

Két qua theo doi dlen bién chat luong cho
thiy cac chi tiéu hoa ly, cdu triic, mau sic va cim
quan ctia san pham déu co su thay doi rd rét theo
thoi gian bao quan, phan anh qua trinh bién dbi Iy
- hoa - sinh hoc xay ra trong san pham.

San pham keo déo sau 60 ngay ton trit co do
am giam tur 38,57% xudng 35,17% do hién tuong
khuéch tan 4m ra moi truong, dan dén bé mit kho
hon va @6 cting vi vay tang manh tr 32,17 Ién
65,17 N/em?. Xu hudng nay phu hop véi xu
huéng mat 4m & keo c6 hoat dd nudc cao dé mat
4m qua bao bi, lam san pham bj ctng trong qua
trinh bao quan [17]. Ham luong acid tong s6 ting
tir 0,759% 1én 1,16%, trong khi duong tong sb
giam tur 61,05% xuéng 48,90%, chung t6 co sy

tich Iy acid hitu co va tiéu hao duong trong cac
phan tng hdéa hoc va sinh hdéa. Ham luong
vitamin C giam dang ké tir 34,04 mg% xudng
14,80 mg% do dac tinh kém bén, dé& bi oxy hoa
duéi tac dong clia nhiét ¢ va oxy nhung van con
duy tri mot phan gia tri dinh dudng dén 60 ngay
bao quan. Piém cam quan déu giam so véi ban
dau, ddc biét 1a mui va vi. Tuy nhién, tong s6 vi
sinh vat vin nhé hon 10 CFU/g, ching té san
pham dam bao an toan vi sinh.

Nhu vay, sau 60 ngay bao quan san pham keo
déo duoc bao quan trong lo thuy tinh & nhiét do
4-10°C c6 su thay ddi cac chi s6 chat lugng. Tuy
nhién, san pham van bao dam ham lugng vitamin
C, gia tri cam quan, dap (mg yéu cau vi sinh vat
tong s theo quy dinh.
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4. KET LUAN

Bao bi va nhi¢t d6 bdo quan la hai yéu to rat
quan trong cho sy 6n dinh chit luong keo déo
trai gidc. Bao bi thuy tinh két hop bdo quan ¢ 4-
10°C giap duy tri d6 a am, han ché ting do cimg,
on dinh thanh phan hoa hoc va gia tri cam quan
t6t hon so voi diéu kién 28-32°C. Sau 60 ngay
bao quan trong lo thuy tinh & 4-10°C, san pham
van dat cac chi tiéu hoa ly, gia tri cam quan va
an toan vi sinh dap tng TCVN 5908:2009. Két
qua nghién cuu khong chi c6 y nghia khoa hoc
ma con c6 gia tri thyc tién trong viéc dinh huéng
Iyra chon bao bi va dleu kién bao quan phu hop
cho cac co s san xuat nho tai Dong bang song
Ciru Long, gép phan ning cao gia tri thuong mai
clia trai giac - mot ngudn nguyén ligu hoang dai,
giau tiém ning.
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INVESTIGATION OF THE EFFECTS OF PACKAGING AND STORAGE TEMPERATURE
ON THE QUALITY OF GUMMY CANDY FROM THREE-LEAF CAYRATIA
(Cayratia trifolia L.)

Doan Thi Kieu Tien', Tran Thi Thuy Linh’,

Tran Hoang Hiep', Huynh Thi Ngoc Mi',

Nguyen Thi Yen Nhu', Vo Thi Thuy Cam', Huynh Quoc Duong Em'

'Faculty of Biological, Chemical and Food Technology, Can Tho University of Technology

Abstract

Cayratia trifolia is a woody tree that grows wildly in grasslands and forests, along fences or in thickets
in Vietnam and many countries around the world. It is a rich source of biologically active compounds
that are useful for our health. Processed products from Cayratia trifolia include wine, cider, jam, and
gummy candy. Although the processing technology for three-leaf cayratia gummy candy has been
researched, there have been no surveys on changes in the quality in during storage. This study
successfully investigated the ability to maintain the quality of the product by three types of packaging,
including glass jars, zip bags, and plastic jars, as well as evaluated the impact of storage temperature
conditions on changes in physicochemical, microbiological, and sensory parameters. The analysis
results of this research showed that when stored in glass jars, the gummy candy best maintained their
product characteristics. That means slow moisture loss, a more stable gel structure, a smaller increase
in hardness, and maintenance of color and sensory quality. Furthermore, storing the product under cold
storage conditions (4-10°C) significantly slowed down adverse physicochemical and sensory changes
compared to storage at room temperature (28-32°C). After 60 days of storage in glass jars at cold
temperatures (4 - 10 °C), the gummy candy had a moisture content of 35.17 = 0.33%, a total acid
content of 1.16 + 0.00%, a vitamin C content of 14.80 = 2.56 mg%, a total sugar content of 48.90 +
0.00%, maintaining suitable sensory values and having a total microbial count of <10 CFU/g, meeting
the requirements of Vietnamese standards. This is the first study on the storage of gummy candy from
three-leaf cayratia (Cayratia trifolia L.) .

Keywords: Cayratia trifolia, gagmmy candy, storage.
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