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Tém tat:

Trong nghién ctru nay, sin pham phan wng Maillard ciia dung dich chitosan-glucose (CTS/GC) dwgc diéu ché tir chitosan (CTS)
cit mach bang birc xa gamma Co-60 va glucose (GC). Cac diéu kién phan tng nhu: nhiét d9, thoi gian va ty 1¢ chitosan/glucose
da dwoc khao sat. Khdi lwong phén tir (KLPT) ciia miu chitosan chiéu xa dwge xac dinh bang sic ky thAm thiu gel (GPC). Két
qua khio sat cho thiy, KLPT CTS chiéu xa trong méi trwomg khong cé H,0, (tru’g’ng nuwéc) gidm chdm hon so véi do suy giam
KLPT gﬁa CTS ¢ dang truong trong mf‘)i truong H,0, do hi¢u qua cia hi¢u ing dong vin dung tia gamma Co-60 va H,0, c6 tac
dung cat mach CTS tao oligochitosan tot hon so vgi tirng tic nhin riéng 1€, dung dich oligochitosan-glucose véi ty 1€ CTS/GC 1:1
(W/w), thoi gian phén ting 2 gio & nhiét d9 90°C ¢6 cwong dd hip thu tai buéce séng 420 nm cao nhit. Kha ning kéo dai thoi gian
bdo quén dau tay xir ly véi sé:m ph‘f‘im phéan l’rpg Maillard ciing dugc nghién ciru. St dung Siung dich CTSMGC c6 thé kéo dai thoi
gian bdo qudn ctia ddu tiy gap 2 1an so véi doi ching. Khi sir dung dung dich CTS8/GC nong do 0,1% dé xir ly dau tay, thoi gian
bio quan dau tiy c6 thé kéo dai t6i 7 ngay khi bao quin ¢ nhiét do phong.

Tir khéa: chiéu xa, chitosan, dau tay, gamma Co-60, glucose.
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Study on preparation of Maillard reaction product of chitosan-glucose
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Abstract:

In this study, Maillard reaction products of chitosan-glucose (CTS/GC) solution were prepared from irradiated chitosan (CTS)
depolymerised by Co-60 gamma irradiation and glucose (GC). The reaction conditions were investigated, particularly temperature,
reaction time and CTS/GC ratio. The molecular weight (Mw) of irradiated chitosan samples was determined by gel permeation
chromatography (GPC). The results showed that the molecular weight of chitosan irradiated in a non-H,O, environment (in
the swollen state with water) decreased more slowly than the molecular weight of CTS in the swollen state with H,O, due to the
synergistic effect of using gamma Co-60 and H,O,, which effectively degraded chitosan to create oligochitosan more efficiently
than each agent, chitosan-glucose solution with ratio of CTS/GC 1:1 (w/w), reaction time in 2 hours at 90°C had the highest
optical density at 420 nm. The possibility of prolonging the storage life of strawberries was also investigated. Applying CTS8/GC
solution to treat strawberries has prolonged the preservation time approximately 2 times longer than the control. Using a 0.1%
concentration of CTS8/GC solution to treat strawberries, the storage time of strawberries can be extended up to 7 days when
stored at room temperature.
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1. Dat van de

Trong qué trinh bao quan ndng san sau thu hoach, sy ton thit trong
qué trinh bao quan kha cao, ton that trung binh sau thu hoach déi véi cc
loai hat vao khoang 10%, ddi véi cdy c6 cit 1a 10-20%, ton thit sau thu
hoach cua céc loai rau qua trung binh hang nam tir 10-30%. Vi vay, viéc
nghién ctru tao ra cac san pham sinh hoc g dung trong béo quan nong
san sau thu hoach 1a vén dé cap thiét can dwgc quan tim nghién ciru.

Chitosan 13 mdt polyme sinh hoc co ngudn goe tir tu nhién, khong
doc hai va c6 kha nang khang khuan nén hién dang dugc nhiéu nha khoa
hoc quan tam nghién ctru sir dung trong bao quan thyc pham [1-2]. Do
CTS khong tan trong nudc, chi tan trong axit hitu co nhur axit acetic, axit
formic... nén vi¢e str dung CTS c¢6 han ché. Ngoai ra, khi st dung CTS aé
bdo quan ndng san s¢ tao thanh mgt 16p mang bao bén ngoai nguyén licu
ngin can sy thoat hoi nude, thoat khi dan t6i 6 thé 1am ngung sy hd hip
ciia nong san gay ra sw hu hong ki khi. D& vuot qua céc han ché cua CTS,
hién nay cac nha nghién ctru dang wu tién sir dung CTS ¢6 KLPT thap,
dac biét 1a cac dang oligochitosan, nano chitosan hodc cac phirc hgp san
pham phan { (g Maillard (SPM) gitra CTS va duong trong bao quan nong
san thyc pham. Viéc img dung oligochitosan-glucose trong bao quan
nong san sau thu hoach mang lai wu diém nho kha nang hoa tan tot hon
cua oligochitosan-glucose trong dung dich so véi CTS [3-6]. Déu tay la
loai qué giau vitamin C va cung cp mot lwgng 16n cac chat flavonoid can
thiét cho co thé. Tuy nhién, vi 14 tréi cdy gidu dinh dudng va chira nhidu
nuée, ddu tay rit dé hu hong trong qué trinh bao quén sau thu hoach. Vi
ly do nay, dau tay tr¢ thanh mdt trong nhing noéng san dugc cac nha khoa
hoc nghién ctru dé tim céch kéo dai thoi gian bao quan sau thu hoach.

_ Trong cong trinh ndy, céc téc gia trinh bay két qua nghién ctru diéu
ché CTS/GS tir CTS chiéu xa va kha nang kéo dai thoi gian bao quan dau
tay sau thu hoach ctia SPM dung dich CTS/GS va oligochitosan-glucose.

2.Vt liéu va phuong phap nghién ciiu
2.1. Nguyén vit ligu va héa chit

Chitosan dang bot c6 KLPT ban dau la 102 kDa. Dau tay giong New
Zealand, dugc trong trong nha kinh tai Da Lat va dat tiéu chuén VietGAP,
duoc thu héi trye tiép tir vuon, lya chon nhing qua c6 kich thude dong
ddu va dat do chin ky thudt, dong thoi loai bo nhitng qua bi xay xat, ton
thuong hoac bi sau hai. Cac hoa chét tinh khiét st dung cho phén tich
dugce st dung truc tiép ma khong qua tinh ché 1ai, bao gdm axit lactic,
D-glucose, CH,COONa, NaOH, va cdc hoa chét khéc.

2.2. Phwong phap nghién ciru
Chiéu xa tia gamma Co-60 cdt mach chitosan:

Hiéu tng ddng van 1a sy tuong tac ddng thoi cua hai tic nhan phan
{mg va hiéu (g nay s& 16n hon tdng twong tac cua cac thanh phan riéng
r&. Dé nghién ctru hiéu tmg ddng van, birc xa yCo® va hydro peroxit
(H,0,) dugc sit dung dong thoi dé cit mach CTS c6 M, =102 kDa tao
thanh cac CTS KLPT khac nhau [7-8].

Cin 4 g CTS dé ngam truong trong 80 ml dung dich H,0, 1% trong 1
gi0. Sau d6, chiéu xa CTS trwong trong H ,0, trén thiét bi ch1eu xa Gamma
Chamber 5000 v6i lidu xa tir 0-30 kGy, suat heu 1,08 kGy/h. Mau sau khi
chiéu xa duogc siy khd & 40°C trong t sdy quat gi6, sau do nghién min
bing may nghién IKA Al11 basic, Pirc. C4c miu CTS chiéu xa dugc xac
dinh KLPT bang séc ky gel thim qua (GPC) trén may LC-20AD Shimadzu,
Nhat Ban, st dung detector RID-20A va cot Shodex SB-803 HQ, kich
thude cot 8x300 mm. Chét chuan la Pullulan ¢6 Mw tir 12.200+100.000
Da, dung moi pha dong 1a CH,COOH 0,25M/CH,COONa 0,25M véi toc
d¢ pha dong 0,5 ml/phut [9].
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Phuong phdp diéu ché SPM chitosan-glucose:

SPM ctia CTS/GS duoc diéu ché theo tai liéu [3,10]. Cac mAu chitosan
KLPT khac nhau dugc hoa tan thanh nong do 1% trong dung dich axit
lactic 1% sau d6 thém vao 1 lugng duong glucose c6 nong dg khac nhau,
khudy bang may khuay tir dé dat dung dich dong nhit. Hon hop sau do
duoc hip trong ndi hap & cac khoang nhiét do va thoi gian phan tmg khic
nhau. Dung dich CTS/GS tao thanh dugc do mat d§ quang bang thiét b
UV-Vis mini 1240, ¢ budc song 420nm dé xac dinh céc thong 6 toi wu.

- Khdo sat anh hwedng nhiét d phan g dén mdt dp quang ciia phike
hop: hoatan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50ml
dung dich duong glucose nong do 1%. Diéu chinh pH dung dich dén 6
bing dung dich NaOH 1M va khudy déu dé duoc dung dich dng nhat.
Hon hop sau d6 duoc gia nhiét va giit & khoang nhiét do 50-110°C trong
120 phut.

- Khao sdt anh hieéng thoi gian phan img dén mat dé quang ciia phire
hop: hoa tan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50ml
dung dich duong glucose nong do 1%. Diéu chinh pH dung dich dén 6 va
khuay déu dé duoc dung dich dong nhét. Hon hop sau d6 duoc gia nhiét
va gitt ¢ nhiét do 90°C trong khoang thoi gian 60-240 phut.

- Khdo sdt anh huéng ty 16 CTS/GC dén mdt dg quang ciia phire hop:
hoa tan 0,5 g CTS trong 50 ml dung dich axit lactic 1%, thém 50 ml dung
dich duong glucose co nong 6 trong khoang 0,5-3%. Piéu chinh pH
dung dich dén 6 va khuay déu dé dugc dung dich dong nhat. Hon hop sau
d6 dugc gia nhiét va gilt ¢ nhiét do 90°C trong 120 phut.

Phirong phdp bdo qudn ddu tdy bang dung dich SPM chitosan-glucose:

Qua dau tay dugc chia thanh cac mau co cung sb luong qua (10 qua).
Céc thi nghiém dugc Iap lai 3 lan. Két qua lay gia tri trung binh.

- Bao qudn ddy tdy bang dung dich SPM chitosan-glucose:

Déu tdy dugc nhung trong dung dich CTS/GC c6 ndng d¢ 0,1% véi
thoi gian 5 phit. Dé khé ty nhién rdi bao qudn ¢ nhi¢t do phong (nhiét
do 25- 28°C) Tlen hanh theo dai sy thay d6i chit luong cia cac mau thi
nghiém va mau dbi chimg véi chu ky 1 ngay/lan.

- Xdc dinh ty I¢ hao hut khoi heng ti nhién: ty 1¢ hao hut khdi luong
tw nhién dugc xéc dinh bang céch cin khoi lugng timg mau ¢ moi nghiém
thtre trude khi bdo quan va sau moi lan theo ddi va dugc tinh theo cong thirc:

G, —G
G(%) = =—2%100
1

Trong do:

- G = Hao hut khi luong ty nhién & mdi lan theo ddi (%)

- G, = Khéi lugng méu truéc béo quan (g)

- G, = Khéi lugng mau & céc lan theo ddi (g)

- Phuong phap cam quan: chét lwong cdm quan cua dau tay dugc xéc

dinh bang phuong phép cho diém, thang diém 20, thang diém gdm 5 béc
(tir 0 dén 5), theo tiéu chuén Viét Nam TCVN 3215-79 [11].

Phan tich thong ké: phan tich théng ké dit lidu duoc thuc hién bing
phan mém SPSS phién ban 20.0 sir dung phuong phép phén tich phuong
sai mot chidu (ANOVA), su khac biét ¢6 ¥ nghia thong ké v6i do tin cay
95% (hay muc y nghia p<0,05).

3. Két qua va ban luan
3.1. Xdac dinh khoi luwong phan tir ciia chitosan

Anh huong cua lidu xa ddi voi KLPT cua CTS duge trinh bay trong
hinh 1 va sac ky d6 GPC ctia cdc mau CTS the hién trong hinh 2. Két qua
phan tich tir hinh 1 cho thay, khi 4p dung hi¢u ing dong van ctia buc xa
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gamma Co-60 va H,O, dé cat mach CTS, lidu xa 6 tac dong rd rét dén
KLPT cta CTS, va KLPT giam dan theo mirc do tang cia lidu xa. Cu thé,
KLPT cua CTS giam manh trong khoang lidu xa tir 0 dén 10 kGy. Sau
mirc 10 kGy, khi liéu xa tiép tuc tang, su gigm KLPT dién ra cham hon,
khong ty 1€ thuan véi mac do tang ctia liéu xa. So v6i qua trinh chleu xa
CTS trong m6i truong khong c6 H,0O (tmong nudce), qua trinh chleu Xa
trong moi trudng c6 H,O, lam giz}m KLPT ctia CTS nhanh hon. Piéu nay
¢ thé giai thich bdi qua trinh cat mach buc xa trong CTS truong dung
dich H,0, xay ra manh mé hon nho hi¢u tmg déng van giita birc xa va
H,0, [7].
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Hinh 1. Anh hwéng cua liéu xa dén khéi lwong phan tir trung binh cla
chitosan.

Két qua phan tich cho thay khi chiéu xa CTS truong trong dung dich
H,0, 1% voi licu xa 5 kGy va suat liéu 1,08 kGy/h, KLPT cua CTS
giam khoang mot ntra, chi con khoang 55,6 kDa. Khi licu xa dugc tang
1én 10 kGy va 15 kGy, KLPT cua CTS tiép tuc giam xudng con khoang
40,7 kDa va 30,7 kDa. Dic biét, khi liéu xa tang 1én 25 kGy va 30 kGy,
KLPT cta CTS giam manh con khoang 12,1 kDa va 7,8 kDa. Nhig két
qué nay minh chimg cho hiéu qua rd rét cua hidu ing ddng van giira tia
gamma Co-60 va hydroperoxide trong viéc cit mach CTS, gilp tao ra
oligochitosan véi hidu suét cao hon, diéu nay phit hop véi céc nghién ciru
trude do ciia D.X. Du va cs (2014) [8]
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Hinh 2. Sc ky dé thdm th4u gel caa chitosan C,,, C,,, C,,va C,.
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Tir céc két qua khao sat KLPT ctia CTS cho thy, cic mau CTS ky
hi¢u la: CTS, ; CTS, ; CTS,,va CTS c6 KLPT khéc nhau 1an luot 1a
102,0; 30,7; 12,1 va 7,8 kDa (hlnh 2).

3.2. Cac yéu 16 anh huwong dén mdt dp quang ciia phirc hop chitosan-
glucose

- Anh huong ciia nhiét dg phan img dén mat dg quang

Két qua khao sat anh huong cua nhiét d6 phan tng dén mat do
quang cua dung dich CTS/GS tao thanh CTS st dung c6 KLPT khac
nhau: 102,1; 30,7; 12,1 va 7,8 kDa) khao sat tai budc song A=420 nm
duogc trinh bay trong hinh 3.
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Hinh 3. Anh hwéng ciia nhiét dé phan trng dén mat dé quang.

Cac két qua khao sat cho thay, mat do quang tai budc song A=420
nm tang theo nhiét do trong khoang 50-90°C ¢ ca 4 loai KLPT CTS
duoc khao sat. Cu thé, mat do quang cta phtrc hgp CTS/GC cua CTS
KLPT 102,1;30,7; 12,1 va 7,8 kDa lan lugt 1a 1,43; 1,62; 1,86 va 2,14.
Cac két qua nghién ctru cling cho thiy, kha nang phan tng tao phirc voi
glucose ciia CTS KLPT thip cao hon. Diéu nay co thé giai thich, CTS
KLPT cao thi mach phan tir dai va cong kénh hon s& han ché sy tiép
xuc cua nhom cabonyl trong phan tir duiyng glucose va nhom NH;
trong phan tir CTS. Mat khac, theo mdt so nghién ctru cling cho thay
nhom NH," ciia CTS KLPT thap linh dong hon. O mirc nhiét do 110°C
mét d6 quang ciia phtrc hop CTS/GC c6 tang nhung khong dang ké.
Khi mat d quang khong tiang nghia 1a phan tng gitta CTS/GC da dat
hiéu suit cao nhat (phan (g dat trang thai bdo hoa). Vi vay, dé tiét
kiém ning lugng ciing nhu chi phi san xuét, nhiét do 90°C dugc chon
Jam nhiét do t5i wu ca phan tmg giita CTS/GC va duoc sir dung cho
cac khao sat tiép theo.

- Anh hieéng ciia thoi gian phén tg dén mdt dé quang

Anh huéng cta thoi gian phan tmg dén mat d6 quang duoc trinh
bay trong hinh 4.
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Hinh 4. Anh hwéng cua thei gian phan (rng dén mat do quang.
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Céc két qua khao sat trén hinh 4 cho théy, mat d§ quang tai budc
song A=420 nm tang theo thoi gian phan tmg trong khoang 1-2 gitr dau
cta phan tmg ¢ ca 4 loai KLPT CTS duoc khao sat. O khoang thoi gian
3-4 gio mat do quang cta phirc hgp CTS/GC tang khong dang ké (phan
{ing dat trang thai bio hoa). Cac két qua nghién ctru ciing cho thay, kha
ning phan (g tao SPM véi glucose cia CTS KLPT thép cao hon CTS
KLPT cao trong ciing mot diéu kién. Tir cac két qua khao sat, thoi gian
phdn ng cang dai thi hi¢u qua tao thanh phirc hgp CTS/GS cang cao
va dat trang thai bao hoa sau 2 gio.

- Anh huéng ciia ty 1é chitosan/glucose dén mdt dg quang

Anh hudng cia ty 18 CTS/GC dén mat d6 quang duoc trinh bay
trong hinh 5.

25
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Hinh 5. Anh hwéng cua Ié chitosan/glucose dén mat dé quang.

Cac két qua khao sat trén hinh 5 cho thay, mat d quang tai buéc
song A=420 nm tang khi tang ham lugng glucose ¢ ca 4 loai KLPT CTS
dugc khao sat va dat trang thai bdo hoa o ty 1¢ CTS/GC 1a 1:1 (w/w).
Khi tiép tuc ting ham lugng glucose 1én thi mat d quang ctia phirc hop
CTS/GC tang khong dang ké (phan g dat trang thai bio hoa). Didu
nay ciing phu hop véi nghién ctru cua S.R. Kannat va cs (2008) [3] khi
khao sat sy hinh thanh san phim phan (g Maillard CTS/GS tai budc
song A=420 nm.

3.3. Nghién ciru bdao qudn dau tdy bt%ng dung dich SPM chitosan-
glucose

Trong nghién ciru nay, ching t6i tién hanh danh gia tic dong cua
cac SPM CTS31/GC, CTS12/GC va CTS8/GC dbi v6i su suy giam
khdi lwong tyr nhién cta dau tay ciing nhw céc chi tiéu cam quan trong

Bang 1. Anh hwéng cuia tac nhan bao quan dén ty 1é hao hut khéi lwong
cua dau tay.

T§ I¢ hao hut khoi lwgng (%)

Thoi gian bao qudn, (ngay)

Cac nghiém thire
2 4 7

be 7,20+0,32¢ 13,08+0,76° 22,40+1,28¢ 38,67+1,06°
GC 7,61£0,43¢ 14,20£0,32¢ 23,69+1,18" 41,90+£0,91¢
CTS, 5,1620,17° 8,17£0,27° 16,85+0,16¢ 25,95+0,41¢
CTS, /GC 6,30+0,35¢ 9,94+0,25¢ 17,57+0,31¢ 24,22+0,83¢
CTS /GC 5,19+0,20° 8,58+0,41° 13,62+0,28° 19,15£0,35
CTS/GC 4,67+0,19° 7,17£0,30° 10,67+0,44° 16,34+0,63

ab ¢ d ¢ 1 9:Trong cling mot cot cac chir cai khac nhau 1a khdc nhau c6 y nghta
théng ké p<0,05.

%HB?GEIE 66(12) 12.2024

s Khoa hoc Ty nhién | V4t Iy; Khoa hoc Ky thuét va Cong nghé | K thuét thuc phém va d6 uéng; Khoa hoc Neng nghidp | Cang nghé sinh hoc trong ndng nghidp, thiy sén

diéu kién bao quan thong thuong (nhiét do phong 25-28°C). Qua dau
tay tuoi dugc ngdm trong dung dich CTS/GS véi nong do 0,1%. Mau
so sanh bao gom mau ddi chimg, mau ngdm trong dung dich glucose
0,1%, va mau ngam trong dung dich CTS8 0,1% (dé so sanh). Cac két
qua khao sat duoc trinh bay trong bang 1 dén bang 3.

- Anh héng ciia cdc tic nhdn bao quan dén ty 1é hao hut khoi
luong

Anh huéng ciia céc tac nhan bao quan dén ty 18 hao hut khi lugng
cta qua dau ty trong qua trinh bdo quan ¢ nhiét do thuong duoc thé
hién trong bang 1.

Céc két qua nghién ctru trong bang 1 chi ra ring mire do hao hut khoi
lugng trong qué trinh bao quan dau tay 1a rit 16n, chi yéu do cic qua trinh
trao doi chat va ho hip dién ra bén trong qua dau, cing véi su bay hoi
nude ty nhién vi dau tay 1 loai qua chira nhidu nude. Két qua ciing cho
thiy, d6 hao hut khéi lwgng ciia dau tay tang dan theo thoi gian bao quan
& tAt ca cac nghié¢m thire. Cu thé, & mu dbi chung, do hao hut khéi luong
sau 1 ngay 1a khoang 7,21%, diéu nay ciing xay ra tuvong tw voi mau xir
Iy bang dung dich GC. Tuy nhién, dén ngay thir 2, mtrc do hao hut khéi
luong tang manh, 1én dén 13,07% ddi v6i miu ddi chimg va 14,21% doi
v6i mau xt Iy bang dung dich GC. Sau 7 ngay, d6 hao hut khdi lwgng ciia
méu ddi chimg 1a 38,67%, va 41,90% d6i véi miu xur Iy bing dung dich
GC. Nhimng két qua nay chimg to ring dung dich glucose khong c6 kha
ning ngimg hodc 1am cham qué trinh mat nudc & dau tay.

Vé6i miu xir Iy bang dung dich CTS,, d suy giém khoi luqng sau 1
ngay chi khoang 5,15%. Sau do, d§ suy giam khoi lugng tang dan theo
thoi gian va sau 7 ngay do suy giam khéi luong doi véi mau dau ty xir
Iy bang dung dich oligochitosan khoang 25,94%. Déi v6i cac mau dau
tay khi xir ly bang dung dich oligochitosan-glucose nong do 0,1% do suy
giam khéi lwong cia dau tay ting dan theo thoi gian nhung ¢6 xu huéng
tang cham hon. Sau 1 ngay muc d6 suy giam khéi luong cta miu xir Iy
v6i dung dinh CTS ,/GC va CTS/GC tuong tmg lan luot 1a 4,57%‘ va
5,39%. Sau 7 ngay muc do suy giam khoi lugng cta dau tay xur ly bang
dung dich’CTSlz/GC 12 19,15% va v6i CTS /GC 1a 16,34%. Két qua khao
sat cho thay, dung dich CTSIB/GC,C(’) kha ndng kim ham sy suy gidm khoi
lwong ty nhién cta dau tay tot nhat.

- Anh huong ciia cdc tde nhdn bao quan dén két qua danh gid cam
quan

Anh huéng cia cac tac nhan bao quan dén mau sic va trang thai cia
qué dau tdy trong qué trinh bao quan & nhiét do thuong duoc thé hién
trong bang 2 va bang 3.

Bang 2. Anh hwéng ciia tic nhan bao quan dén két qua danh gia cam
quan.

Piém cam quan vé mau sac va trang thai cia dau tay

Céc nghiém thiee  Thoi gian bdo qudn (ngdy)

méu 0 1 2 4 7
Be 20,0 15,2 132 8,8 2,4
GC 20,0 14,8 13,6 96 2,0
CTS, 20,0 18,8 17,2 12,4 8,8
CTS, /GC 20,0 18,0 18,0 14,8 11,2
CTS ,/GC 20,0 18,8 17,6 14,8 11,6
CTS/GC 20,0 18,0 18,0 152 12,4
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Dua trén s6 lidu tir bang 2, ¢6 thé thay rd anh hudng cua thoi gian bao
quan d6i voi mau séc va trang thai ctia dau tay. O mau ddi chimg, mau sic
va trang thai cua dau tay gidm sit ro rét theo thoi gian bao quan. Sau ngay
déu tién, mau séc va trang thai ctia qua bit diu thay déi, qua dau tré nén
héo din va mau sdc bit dau chuyén déi. Dén ngay th 4, hién tuong théi
trai bit dau xudt hién va dén ngay thir 7, dau tdy gan nhu hu hong hoan
toan, voi diém cam quan chi con 2,5. Mau dau tay dugc xir Iy bang dung
dich chira GC c6 sy thay a6i twong ty. Trong khi do, cic mau dugc xir Iy
bing dung dich CTS8 sau ngay thir 2 vin giir duoc mau sic va d cimg ciia
qué, qua van c6 mau xanh va khong bi héo. Pén ngay thir 4, mau sic qua
dau bit diu chuyén doi, qua bit dau kho dan va xudt hién cac chdm den.
Dén ngay thir 7, qua dau bat dau hu hong voi diém cam quan 1a 8,8. Doi
v6i mau dau tay nhing trong dung dich CTS8/GC, sau 4 ngay bao quan,
qua dau van giir duoc mau séc va hinh dang. Tuy nhién, sau 7 ngay, mau
sic, do clmg va hinh thai qua giam, nhung sy thay d6i ndy it hon so vdi cac
méu doi chimg va toc do thay di ciing chim hon, voi diém cam quan 1a
12,4, chat lugng van dat tiéu chuan luu hanh (bang 3) [6]. Céc két qua nay
phit hop véi nghién ciru ciia P. Gao va cs (2013) [6], khi str dung san pham
tlr phan tmg Maillard gitta CTS va glucose dé bao quan nho. Cac két qua
danh gia tai moi thoi diém cho thdy, trai cdy dugce xir Iy bang CTS/GS c6
diém chét lrong cao nhét, tiép theo 1a oligochitosan va glucose.

Bang 3. Két qua danh gia cam quan dau tay bao quan thwong sau 7 ngay.

Cac nghiém thirc Diém chit lwong Két qua
Dc 2,5 Hong

GC 2,1 Hong
CTS, 8,9 Kém

CTS, /GC 11,4 Trung binh
CTS /GC 11,6 Trung binh
CTS,/GC 12,4 Trung binh

Cac két qua nghién ctru nhan thdy ring, sir dung dung dich
CTS/GC ndng d6 0,1% c6 thé kim ham sy mat nu6e trong qué trinh
bao quan dau tay va kéo dai thoi gian bdo quan cua dau tdy qua 7 ngay
& didu kién bao quan thuong. Cac nghién ctru cia T. Jiang va cs (2012)
[12] da chimg minh ring 16p phu CTS/GS va CTS c6 thé trc ché hiéu
qua céc sinh vat gdy hu hong va cac tac nhan oxy hoa céc hop chat
phenol thanh cac hop chét trung gian polyphenol oxidase dé hinh thanh
cac séc tb gibng nhu melanin, do d6 ngin ngira sy hinh thinh mau nau
khong mong mudn va céi thién hinh thitc va mau sic tryc quan ciia
nong san.
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Hinh 6. Dau tay sau 7 ngay bao quan. (A) mau déi chirng; (B) mau nhing
dung dich CS8/GC.
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4. Két luan

San pham phan tmg Maillard CTS/GS dugc diéu ché tir CTS chiéu
xa véi glucose, ty 16 CTS/GC 1:1 (w/w) 14 téi wu cho phan img héa ndu.
Két qua nghién ctru cho thiy méat do quang ciia san phdm tao thanh phy
thudc vao KLPT CTS, nE‘)ng d6 glucose, nhi¢t d6 phan ng va thoi gian
phan tmg. KLPT cua CTS cang thip thi mat d6 quang 16n. Thoi gian toi
uu cho phan tmg tao SPM ctia hon hgp CTS/GS 14 2 gitr & nhit do 90°C.
Str dung dung dich CTS8/GC ndng do 0,1% dé xir ly nhing qua dau tay
1am han ché sy mét nu6c cla qua du tdy, cc chi tiéu mau sic va trang
thai qua dugc duy tri. Thoi gian bao quan dau tay c6 thé kéo dai dén 7
ngay khi dugc luu trit & nhiét do phong, trong khi dau tay khong duoc xur
Iy bang dung dich CTS8/GC chi c6 thé bao quan tdi da 3 ngay. Céc nghién
ciru tiép theo can khao sat anh hudng cua ndng do SPM CTS8/GC nhim
gia tang thoi gian bao quan dau tay hi¢u qua hon.
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