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TOM TAT

Bt sdy phun cao chiét Tram vé do (Syzygium zeylanicum (L.) DC.) la sin
phdm giau polyphenol, c6 hoat tinh khdang oxy héa va khing ddi théo
dwong in vitro cao. Nghién cieu nay nhdam muc dich danh gia dong hoc cia
qud trinh suy giam ham lwong polyphenol va hoat tinh sinh hoc cua bot
say phun cao chiét Tram vé do. Nghién ciru dwoc thue hién trong diéu kién
cudng birc o nhiét do 40 va 60°C, do am tuong déi la 75 va 90% trong 50
ngay. Két qua cho thay téc do suy giam ham leong polyphenol va hoat
tinh sinh hoc cua bot sd'y phun cao chiét Tram vé dé phu thudc vao nhiét
do6 va dé am bao quan. Bot séy phun bdo quan ¢ diéu kién 40°C va dé am
tuong déi thdp (75%), gitt duwoc cdc hoat tinh sinh hoc én dinh hon véi
thoi gian bdn ré va suy giam 90% hoat tinh lan heot la 346,57 ngay va
1.151,29 ngay, hé sé nhiét dong (Q10) la 1,2 va néng lwong kich hoat (Es)
1a 17.562,7 J mol!. Sy phan hiy ciia ham lwong polyphenol tudn theo mé
hinh bac nhdt va hdng sé phdn hiy ndm trong khodng 0,002 — 0,006
ngay™!

Tir khod: Piéu kién béio qudn, khdng oxy héa, polyphenol, sdy phun, Tram
V6 do, ke ché enzyme

ABSTRACT

Syzygium zeylanicum (L.) DC. spray-dried microcapsules were a rich
source of phenolic content and possessed relatively high antioxidant and
in vitro antidiabetic activities. The study aimed to investigate the kinetics
and thermodynamic degradation of phenolic content and biological
activities of Syzygium zeylanicum (L.) spray-dried microcapsules under
stimulated storage conditions of temperature (40°C and 60°C) and
relative humidity (75% and 90%) for 50 days. The results indicated that
the reduction rate of phenolic content and biological activities of spray-
dried microcapsules depended on storage conditions. Amongst them,
storage at low temperatures under low relative humidity could protect
phenolic compounds, reducing the degradation rate of biological
activities. The thermodynamic characteristics were found in the sample
stored at 40°C under low relative humidity (75%) with the respective
longest haft-life (t12) and decimal reduction time (D) of 346.57 days va
1,151.29 days; the activation energy (Es) and Qo values of 1.2 and
17,562.7 J mol!. The phenolics degradation followed in the first-order
model with the degradation constant in a range of 0.002 - 0.006 days™

Keywords: Antioxidant, enzyme inhibitor, polyphenol, spray drying,
Storage condition, Syzygium zeylanicum (L.)
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1. GIOI THIEU

Tram vo do (Syzygium zeylanicum (L.) DC.) la
cdy thudc co chira ham lugng polyphenol va thé hién
hoat tinh khang oxy hod, kha nang gay ha duong
huyét an toan trén mo hinh in vitro va in vivo
(Nguyen et al., 2019; Truong et al., 2007). Cao chiét
Tram vo d6 con thé hién nhu mot prebiotics vira ¢6
kha ning Gc ché vi khuan gdy bénh nhu
Staphylococus aureus va Escherichia coli va giup
tang sinh vi khuan c6 lgi Lactobacillus casei (Trung
va ctv., 2022).

Két qua nghién ctru ciia Truong et al. (2007)
ciing cho thdy, c6 méi twong quan thudn gitra hoat
tinh khang oxy hod va trc ché enzyme tiéu hoa tinh
bot v6i ham luong polyphenol tong sb. Cac san
pham c6 chira cac hoat chat trong qua trinh bao quéan
ngoai sy hao hut vé khoi luong con ¢6 sy hao hut vé
cac hop chét c6 hoat tinh sinh hoc nhu cac hop chét
polyphenol, carotenoid, vitamin... do tiép xuc voi
anh sang, oxy, nhiét do, ¢ 4m (Ozkan et al., 2019).
Vi véy, cac phuong phap lién quan dén chiét xuét va
bao quan nham 6n dinh céc hop chat trong cao chiét
can duoc nghién ciru dé du doan thoi han bao quan
clia san pham & cac diéu kién khac nhau. Cac nghién
ctru vé thoi han bao quan cia cac san phim thyc
pham c6 chtra cac hoat tinh sinh hoc thuong kéo dai
va ton kém nén thir nghiém trong diéu kién cudng
burc thudng duoc sir dung. Trong d6, san phim chiu
cac diéu kién luu trix bat loi cia mot hodc nhiéu yéu
td cudng bic nhu nhiét do, do am tuwong ddi cua
khong khi cao hon muc binh thudng dé diy nhanh
qua trinh hu hong. Cac thong s6 nhiét dong hoc nhu
hang sb toc d6 phan tmg, thoi gian ban hiy, hé sd
nhi¢t d6 va nang lugng kich hoat sé dugc xac dinh
dé tr do xay dung mo hinh dy doan thdi han bao
quan phu hgp (Kechinski et al., 2010). Cac m6 hinh
du doan sy phan huy cua cac hop chét ty nhién trong
diéu kién cudng birc di dugc cong bd gan day. Lago
& Norefia (2017) da xay duyng m6 hinh dong hoc su
suy giam cac hop chét polyphenol va su thoai hoa
mau sdc cua bot vi bao tir dich ép cu yacon bang ki
thuat sdy phun véi 2 loai chit mang khac nhau trong
diéu kién bao quan & nhiét do 35 va 45°C, d6 am
tuong dbi 1a 75 va 90% trong 35 ngay. Két qua cho
thdy mo hinh suy giam cta polyphenol phu thudc
chat mang va nhiét 6 bao quan. M hinh dong hoc
phan huy betalain trong bot vi bao dich ép cu dén do
bang ki thuat sy phun & cac nhiét do 6, 19 va 30°C
boi Rodriguez-Mena et al. (2021) co thé sir dung dé
du doan diéu kién ché bién phu hop nham lam giam

ton that betalain trong qua trinh san xudt.
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Vi bao gbi cao chiét Tram vo d6 bang ki thuat
sdy phun c6 kha ning nang cao hoat tinh sinh hoc va
cai thién kha nang ly giai cac hop chat polyphenol
bang chat mang maltodextrin khang tiéu hoa (fibsol
2) da dwoc cong bd boi Nguyen et al. (2022). Tuy
nhién, cac nghién ctru vé dong hoc phan huy cac hop
chat polyphenol va hoat tinh sinh hoc cta bot siy
phun cao chiét Tram v6 d6 trong diéu kién kich thich
chua duoc nghién ctru dé du doan thoi han va diéu
kién bao quan phu hgp chua dugc thyc hién. Muc
tiéu cua nghién clru nay la danh gia anh hudng cua
nhiét 6 va do am tuong dbi ciia khong khi trong
mdi trudng bao quan dén toe do suy giam ham lwong
polyphenol, hoat tinh khang oxy hoa va wc ché
enzyme tiéu hoa tinh bot trong diéu kién kich thich,
ttr d6 xac dinh md hinh dy doan thoi han bao quan
ctia san pham trong diéu kién phu hop.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Sodium carbonate, methanol, 2,2-Diphenyl-2-
picrylhydrazyl hydrate (DPPH), 2,2'-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic  acid) (ABTS),
gallic acid, a-amylase tuyén tuy, a-glucosidase tir
ndm men, p-nitrophenyla-D-glucopyranoside,
Potassium Sodium Tartrate Tetrahydrate (PSTT) va
Dinitrosalicylic acid (DNS) dugc mua tr hang
SigmaAldrich (St. Louis, MO, Hoa Ky),
Maltodextrin khang ti€u hoéa, (RMD: digestion-
resistant maltodextrin; Fibersol-2, DE 8,0-12,5,
Matsutani Chemical Industry Co., Ltd). Folin-
Ciocalteu reagent dugc mua tir hang Merck (Prrc)
va cac hoa chat khac dat tiéu chudn phan tich.

2.2. Chuén bi miu siy phun

Cao chiét Tram vé d6 duoc chudn bi béng
phuong phap ngam kiét hd tro siéu 4m theo Nguyen
et al. (2022). Cu thé, bot vo than cay duoc ngdm
trong hon dich ethanol 50% véi ty 1& 1:10 w:v, siéu
4m bang may VS28H (Vietsonic, Viét Nam) trong
15 phit bang dau do kich thude 10 mm, tin s6 28
Hz. Sau d6, hon hop duogc trich ly & nhiét &6 phong
trong 24 gio trude khi loc véi gidy loc Whatman No.
1. Qua trinh I3p lai thém hai 1dn trude khi cac dich
chiét dugc tron 13n, co dic béng may cO quay chan
khong IKA (Pirc) & 60°C va siy kho hoan toan bang
méy siy dong kho Operon FBD-5503 (Han Quéc) &
nhiét do - 56°C va ap suat 0,001 Mbars. Cao chiét
duoc bao quan ¢ - 30°C cho dén khi dugce su dung.

Qua trinh vi bao cao chiét dugc thuc hién béng
ky thudt siy phun theo Nguyen et al. (2022). Hon
hop cao chiét Tram vo do va chat mang maltodextrin
hoa tan hoan toan va dong hoa bang may VELP
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Scientifica OV5 (Y) véi tée d6 10.000 vong/phut
trong 10 phut va giit ¢ nhiét do 5°C trong 12 gio cho
thAm nudc hoan toan. Ham lugng chat kho duoc
kiém soat & 20 % (w:w), trong d6 ham lugng cao
chiét 1a 1% (w:w). Hon hop dugc sdy phun bing
may sdy phun BUCHI B-90 (BUCHI Labortechnik
AG, Thuy ST) v6i thong sb thiét 1ap nhiét do dau vao
va dau ra lan luot 1a 120 va 60°C; toc d6 bom khi
120 L/phiit, mic 6 phun mau 100% theo thiét lap
ctia thiét bi. Dung dich siy dugc 6n dinh bang may
khudy tir v6i toc do 600 vong/phit trong sudt qua
trinh nap mau dé dam bao nguyén liéu luon dong
nhét. Sau khi siy phun, cac thong s6 ban dau ctia bot
sdy phun dugc xac dinh bao gdm : do am 1 2,0 +
0,1%; ham lugng polyphenol tong s (TPC) 1a 32,05
+ 0,02 mgGAE/g chat kho (CK); kha ning trung hoa
gbc tu do DPPH va ABTS lan luot 14 98,99 + 0,57
va 107,44 + 1,80 mgTE/g CK; kha ning wc ché
enzyme a-amylase va a-glucosidase vdi gia tri ICsg
lan luot 12 192,06 + 0,01 va 8,86 + 0,20 pg/mL.

Bot siy phun dugc déng goi trong cac ti hut
chan khong PA/PE, 5 — 10 g bot/tai kich thudc15x20
cm day 90 pm, sau d6 su dung ngay hodc bao quan
& nhiét do - 30°C dén khi tién hanh thyc nghiém.

2.3. Chuéin bi miu bio quin &

cudng birc

dieu Kkién

Mau duge bao quan ¢ didu kién cudng birc va
xay dung mo hinh dong hoc duoc tién hanh theo
Lago & Norefia (2017) c6 cai tién dé phu hop voi
diéu kién thuc té. Mau duoc can 0,5 g (bot séy phun)
dung trong binh thdy tinh, dat trong hop kin chira
dung dich NaCl bao hoa (tao do am khong khi
khoang 75%) va BaCl, bdo hoa (dé tao d6 4m khong
khi khoang 90%). Cac hop kin dat trong ti 4m voi
nhiét d6 twong ung 40 va 60°C. Thoi gian theo doi
trong 50 ngay, mau dugc thu nhén va phén tich cac
chi tiéu theo doi (d6 a am bot, ham luong polyphenol
tong sb, kha nang khang oxy hoa va trc ché enzyme)
10 ngay/lan trong 50 ngay.

Ham luong Polyphenol tong s6 dugc xac dinh
theo Nguyen et al. (2011) sir dung thude tir Folin —
Ciocalteu. Két qua dwa vao duong chuan gallic acid
(mgGAE/g chit kho).

Kha ning trung hoa gbc ty do DPPH va ABTS
dugc xac dinh theo (Nguyen et al., 2015). Két qua
duogc tinh theo mg trolox twong duwong (mg TE/g
chat kho) dya vao duong chun trolox.

Khé ning vrc ché a-amylase dugc xac dinh’theo
(Kwon et al., 2006) va kha nang uc ché a-
glucosidase dugc tién hanh theo Hogan et al. (2010).

125

Téap 59, S6 5B (2023): 123-130

Kha ning wc ché hoat tinh o-amylase va a-
glucosidase dugc tinh nhu sau:

% Uc ché = [(Ao— A1)/Ao] x 100% (1)

trong do, Ao 1a d6 hip thu ctua mau kiém chimg

(mAu chi chira dung moi hoa tan mau & thoi diém

ban dau, A, 1a do hap thu ciia mau thi nghiém. Két

qua kha nang trc ché duge thé hién thong qua ICs 1a

nong d6 san pham vi bao c6 kha ning trc ché 50%
hoat tinh cuia enzyme.

2.4. Phuong phap phan tich dir liéu bdo quén
bdt sdy phun

DBong hoc suy giam céc hgp chat ty nhién/hoat
tinh sinh hoc dugc danh gia bang phuong trinh bac
nhat nhu sau:

C, = Co.e7Xt (2)

trong d6 C; 1a ham l}rqng hop ch{it tu ph@én/hoat
tinh sinh hoc tai thoi diém (t); k la hang s6 toc do va
Colaham ]uong hop chat ty nhién/hoat tinh sinh hoc
tai thoi diém bat dau.

Thoi gian phén hiy 90% (D), Chu ky ban ré (t12)
va h¢ sO nhiét dong (Qio) dugc xac dinh theo cong
thirc sau:

In(10)

K (3)

In(2)
tryp = @)

D =

10
ky., \T2-T
Q0 = (ﬁ) o Q)

Trong d6, D 14 thoi gian phan huy 90% dé mot
dai luong bién d6i vai thoi gian theo ham sé mii suy
giam dat dén lugng hon 90% lugng ban dau; Chu ky
ban ra (ti2) - chu ky nira phén ra hay thoi gian ban
ra 1a thoi gian can dé mot dai lugng bién d6i vai thoi
gian theo ham s mii suy giam dat dén luong bang
mét nira luong ban dau. Quo la thuée do dd nhay
nhiét d6 cua téc do phan tng hoa hoc hodc qua trinh
sinh hoc duoc xac dinh tir cac hing sb suy giam &
mot nhiét d6 nhat dinh (T) va trén 10°C (T + 10°C)
(Lago & Noreiia, 2017). Nhiét do cudng buc tai 40
va 60 °C dugc st dung trong nghién ctru, do do dai
luong Q,, dugc xac dinh theo cong thirc (5), trong
d6 kr,va kr,lan lugt 1a hing sb suy thodi tai 40 va
60 °C (Cassol & Norefia, 2021).
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Nang luong kich hoat (E.) dugce ude tinh tir gia
tri Q1o nhu trong biéu thuc:

2,30310g10(Q10)RT(T+10) ©6)
10

trong d6: R 1a hang s khi 1y tuong (R=8,314
Jmol™'K™) va T 1a nhiét d¢ tuyét doi (°K).
2.5. Xirli va phan tich s liéu

E, =

Cac thi nghiém duoc 1ap lai it nhat 3 1an. Cac két
qua dugc thé hién dudi dang két qua trung binh cua
3 lan 1ap lai + d9 1éch chuén. Sai khac c6 nghia vé
mit thong ké cta cac két qua duoc so sanh tai mirc
¥ nghia p < 0,05 bang phan mém Statgraphics
(StatPoint Technologies, USA) va SPSS 23.0. P
thi dugc biéu dién bang phan mém Graphpad prism
9.0 (GraphPad Software, Boston, USA).

® 40°C-75%

20 & 40°C-90%
E\i * 60°C-75%
1 15 ¥ 60°C-90%
~
«O 10
[n]

0 T T T T T
0 10 20 30 40 50

Thei gian (Ngay)
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3. KET QUA VA THAO LUAN

3.1. A!lh hwéng caa nhiét d va dj Am twong
doi ciia khong khi dén sy suy giam ham
lwgng polyphenol theo thoi gian bio
quan

Céc yéu té moi truong bao gdm nhiét do va do
am co thé thic day cac phan mg hoa hoc khong
mong mudn, din dén suy giam ham luong va hoat
tinh sinh hoc ciia cac hop chét ty nhién trong qua
trinh bao quan. Vi vay, cac nghién ctru vé d¢ nhay
cam cua cac hoat chat duéi tac dong cua cac diéu
kién xtr 1y, yéu t6 méi trudng dwoc quan tam va tir
d6 tim ra giai phap dé luwu trit 1au dai. Tac dong cua
nhiét d va d6 4m twong ddi ciia mdi trudng dén ham
luong polyphenol cta san phdm vi bao cao chiét
Tram vo6 do duoc tién hanh nhdm du doan diéu kién
bao quan phu hop. Su gia ting d6 am bot, suy thodi
céc hop chét polyphenol dugc thé hién trén Hinh 1.

b
34
@ 40°C-75%
< 32 & 40°C-90%
Em 30 4 60°C-75%
¥ 60°C-
g 28 60°C-90%
£
\_r26_
8
= 244
22 T T T T 1
0 10 20 30 40 50

Theoi gian (Ngay)

Hinh 1. Anh hwéng cia nhiét d§ (40 va 60°C) va d am twong dbi (75 va 90%) dén ham lrong
polyphenol ciia bot say phun cao chiét Tram vé do6

Ghi chii: (a) Su thay doi dg dm bjt sdy phun (%); (b) Su thay d6i ham hegng polyphenol tong s6,* TPC (Total
polyphenol content): Ham lugng polyphenol tong so, duoc tinh twong dwong voi nong dé mg gallic acid (GAE — Gallic
acid equivalent) trén 1 don vi khoi luong kho cua bot say phun

Két qua cho thiy d6 4m ctia bot 6 xu hudng ting
tir ngay 0 dén ngay 50, cac nghiém thirc & 60°C do
4m tang nhanh hon so v&i nghiém thirc & 40°C.
Trong d6, diéu kién 60°C v&i dd am 90%, san pham
vi bao ¢6 téc d6 hut am nhanh hon nghiém thic
75%, véi do am tang 1én lan luot 13 11 lén va 4 lan
s0 voi thoi diém bat dau thuc nghiém (dda am bot 1a
2%). Tuy nhién, tai 40°C murc do hat 4m cua bot &
hai diéu kién cip 4m khac nhau 1a trong duong nhau
(p < 0,01). C6 thé thay, nhiét do va d6 4m twong ddi
clia moi trudng bao quan cd sy twong tac nhét dinh
dén muc dd hat 4m cua bot trong diéu kién thi
nghiém, diéu nay c6 thé din dén sy thay doi trong
thanh phan hoat chit va hoat tinh sinh hoc ctia bot
sdy phun.

Su suy gidm ham lugng polyphenol dugc ghi
nhan & tat ca cac diéu kién thuc nghiém. Trong do6,
ham lugng polyphenol ctia miu bao quan ¢ diéu
kién 40°C — 75%, 40°C — 90% va 60°C — 75% giam
dan déu theo thoi gian voi mire d6 10 — 13% so véi
ngay 0. P6i v6i mau bao quan & 60°C — 90%, ham
lwong polyphenol téng s giam nhanh tir ngay thir
10 va giam 25% so voi ngay ban dau. C6 thé thiy,
ham lugng polyphenol tong s6 6n dinh hon ¢ diéu
kién nhiét do va do 4m thap. Két qua nay phu hop
v6i bao cao cia Cassol & Norefia (2021), ham lugng
polyphenol 6n dinh hon khi bio quan ¢ nhiét do
40°C va d6 4m méi trudng 75%. Theo Tonon et al.
(2010), yéu t6 anh huong dén sy suy giam
polyphenol 1a d6 am tuwong d6i cia moi truong, do
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am cao s& gdy ra su suy giam polyphenol cao bai vi
tinh di dong phan tir 16n hon khi lugng nudce trong
san pham ting 1én, tao diéu kién cho cac phan tng
suy thoai dién ra nhanh hon.
3.2. Anh hwong ciia nhiét do va do Am twong
d6i ciia khong khi dén hoat tinh khing
oxy héa ciia bt sdy phun

Kha ning trung hoa gbc ty do DPPH va ABTS
ctia bot sdy phun c6 xu hudng giam dan theo thoi
gian. Tuy nhién, mirc d6 va dic diém suy giam theo
diéu kién luu trit 1a khac nhau giita hai hoat tinh nay
(Hinh 2). Két qua cho thay, kha ning khang oxy hoa
clia bt say phun do 6n dinh cao hon ¢ nhiét d6 va
d6 am thap; tuy nhién, kha ning trung hoa gbc tu do
ABTS ctia san pham vi bao suy giam nhanh hon kha
nang trung hoa géc tu do DPPH khi nhiét @6 va do
am thay d6i. Mirc do suy giam hoat tinh trung hoa
gbc ty do DPPH ¢ nhiét d6 thip va do am théap 1a
8% (16n 10% & d6 4m cao), trong khi d6, kha niang
trung hoa gdc tw do ABTS giam tir 23 dén 27% 6
ngay thir 50 véi cing diéu kién. O nhiét do cao, quy
luat trong tu dugc ghi nhan & nhiét do thép va do

a
110
- 40°C-75%
%5100 #* 40°C-90%
] * 60°C-75%
5 90
g * 60°C-90%
I 80
o
8 70
60 T T T T T
0 10 20 30 40 50

Thoi gian (Ngay)
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am cao c6 mirc do suy giam kha ning trung hoa gbc
tur do DPPH tir 26 dén 34% va 42 dén 53% dbi voi
ABTS. Méi lién hé giita ham luong polyphenol va
kha niang khang oxy héa ciia cac hop chat tw nhién
da dugc chirng minh (Nguyen et al., 2022). Do do,
su suy giam ham lugng polyphenol theo thoi gian ¢
thé tac dong dén kha niang khang oxy héa cua bot
sdy phun. Kha ning trung hoa gbc ty do DPPH va
ABTS ciia bot sdy phun c6 xu huéng giam dan theo
thoi gian. Nghién curu cua Kuck et al. (2017) cho
thdy su suy giam polyphenol trong qua trinh bao
quan c6 lién quan dén sy tao thanh cac hop chit méi
thong qua thily phan hodc tao lién két mgi dan dén
lam mat mot phan kha nang khang oxy hoa. Su suy
giam kha ning trung hoa gdc tw do DPPH va ABTS
& 40°C thap hon & 60°C & cac diéu kién d6 4m twong
dbi ciia moi trudng khac nhau. Két qua nay twong
ddng v6i nghién ciru cta Cassol & Norefia (2021),
kha ning trung hoa gbc ty do DPPH va ABTS cua
bt sdy phun hoa bup gidm 6n dinh hon ¢ diéu kién
bao quan 40°C v6i do am 75% so véi didu kién nhiét
d6 va do6 4m cao hon.

b
120
® 40°C-75%
£ 1001 = 40°C-90%
w + 60°C-75%
5 80 * 60°C-90°
g 60°C-90%
f’_’ 60
2
40
20 T T T T 1
0 10 20 30 40 50

Theoi gian (Ngay)

Hinh 2. Anh huéng ciia nhigt dj (40 va 60 °C) va d§ Am twong déi (75 va 90%) dén khé niing khang
oxy héa cia bot say phun cao chiét Tram vo dé

Ghi chii: (a) Kha nang trung hoa goc tw do DPPH;:(b) Khd ndng trung hoa géc tir do ABTS, * Kha nang trung hoa
DPPH va ABTS duoc tinh twong duong Trolox (TE — Trolox equivalent) trén 1 don vi khoi lwong khé cua bot say phun

3.3. Aph huéng cia nhiét d¢ va do am tuong
doi ciia khéng khi dén kha nang e che
a-amylase va a-glucosidase

Anh huong cua nhiét ¢ va do 4m tuong ddi dén
kha nang trc ché a-amylase va o-glucosidase c6 quy
luat kha trong ddng véi su suy giam polyphenol va
hoat tinh khang oxy hoa (Hinh 3). Két qua cho thiy
d6 6n dinh hoat tinh tc ché a-amylase t6t hon so véi
o-glucosidase trong cung diéu kién. Dong thoi, &
nhiét 6 va do 4m thap, hoat tinh e ché a-amylase
duy tri kha 6n dinh véi mirc d6 suy giam chi tir 26
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dén 30%, trong khi d6 kha ning wc ché a-
glucosidase suy giam tir 82 dén 88% (Hinh 3) sau
50 ngay bao quan. O diéu kién nhiét do cao, kha
nang e ché o-amylase chi bit diu suy giam manh
tir ngay thir 30, trong d6, d6 4m cao hoat tinh suy
giam nhanh hon véi muc do suy giam lan luot 1a
61% dén 76% sau 50 ngay. Trong khi d6, hoat tinh
trc ché a-glucosidase suy giam nhanh chéng sau 10
ngdy va duy tri tc d6 suy giam cao trong sudt thoi
gian bao quan. Tuy nhién, d6 4m thip hon van cho
théy sur 6n dinh hoat tinh & ca hai loai enzyme nay.
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Hinh 3. Anh hwéng ciia nhiét dd (40 va 60 °C) va dd Am twong ddi (75 va 90%) dén kha niing tc ché a-
amylase va a-glucosidase theo thoi gian bdo quan

Ghi chii: a) Kha ning ire ché a-amylase (aAl:a-amylase inhibtion); b) Khd nang iic ché a-glucosidase (aGl:a-
glucosidase inhibtion); * Kha ning ikc ché enzyme diroc danh gid théng qua nong dé irc ché 50% hoat tinh ciia enzyme

(ICso: The half maximal inhibitory concentration, mg/mL)

34. Dong hoc suy gidm ham lugng
polyphenol ciia byt say phun cao chiét
theo diéu ki€én bao quan

Viéce sur dung cac loai thuc phém ¢6 chira cac hop
chét c6 hoat tinh sinh hoc, dic biét 1a polyphenol,
rat duge quan tam. Céc yéu té méi trudng nhur nhiét
d6 va d6 am co thé thic diy cac phan tmg hoa hoc

khong mong mudn trong qua trinh lwu trir do sy on
dinh thap ciia cac hop chit co hoat tinh sinh hoc
(Kechinski et al., 2010). Bé dy doan duoc md hinh
ddng hoc suy giam cua cac hop chat c¢6 hoat tinh
sinh hoc, viéc xac dinh cac thong s6 dong hoc nhu
hang s6 toc do phan tmg, thoi gian ban hiy, hé s6
nhiét d6 va nang luong kich hoat 1a rat quan trong
(Cassol & Norefia, 2021).

Bang 1. Hiing s6 téc dd (k), hé s xac dinh (R?), chu ky ban ra (ti12) va hé s0 nhiét do (Q1o) lién quanden
su suy gidm ham lwgng polyphenol ciia b§t say phun cao chiét Tram vo6 do

P Am %  Nhiét dd (°C) k (ngay™h) R? D (ngdy) ti2 (ngdy) Q1 Ea(J mol!)
75 40 0,002 0,87 1151,29 346,57
75 60 0,003 0,90 767,53 231,05 1.2 17562,7
90 40 0,003 0,94 767,53 231,05
90 60 0.006 0.85 383.76 11552 b4 30023,6

MBS hinh suy gidm ham lugng polyphenol dugc
thé hién trong Bang 1. Két qua cho thiy quy luét suy
giam ham lugng polyphenol ciia bot say phun tuan
theo mo hinh dong hoc bac nhét (R? > 0,8). Mot sb
nghién ctru cong bd trude diy nhu Kenchinshi et al.
(2010), Shaaruddin et al. (2017), Cassol & Norefia
(2021) cting chira rang, cac phan ung suy thoai thuc
pham lién quan dén su suy giam cac ham luong
polyphenol va kha nang khang oxy hoa tuan theo mo
hinh bac nhét. Hang sd suy thoai (k) va gia tri ban ra
theo thoi gian t, cho tung diéu kién nhiét d6 va do
am bao quan duoc thé hién trong Bang 1. Nhiét do
thap, d6 am thap (40°C - 75%,) gia tri k thap (0,002),
nhiét d6 cao, d6 4m cao (60°C - 90%,) gia tri k cao
(0,006). Tuy nhién, & nhiét do thap va do 4m cao
(40°C - 90%) gia tri k twong dwong véi diéu kién &
nhiét d6 cao, dd 4m thap (60°C - 75%) (0,003). Hé
s6 R2dao dong tir 0,85 dén 0,94, R? cang cao do phu

hop ciia mo hinh cang 16n. Mau bao quan & 40°C-
75% thé hién gia tri k thap va thoi gian ban ra dai
hon (346 ngiy) so véi mau bao quan & nhiét do
60°C-75% (231 ngay) va 60°C-90% (115 ngay).
Tuy nhién, & nhiét d6 thap va do am cao (40°C -

90%), gia tri k va thoi gian ban ra twong duong voi
méu bao quan ¢ nhiét d6 cao véi do am thap (40°C
- 75%) (0,003, 231 ngay). Két qua nay cho thiy,
nhiét d6 va d6 am c6 tuong tac 1dn nhau va gia tri k
cang cao thi gia tri ti» cang thap (Lago & Noreiia,
2017). Dong thoi, thoi gian suy giam 90% ham
luong polyphenol (D) va thoi gian ban r rit ngan 3
lan khi ting nhiét d6 va d6 4m bao quan (Bang 1).
Mau bao quan & didu kién 40°C - 75% c6 thoi gian
suy giam 90% ham luong polyphenol la 1.151,29
ngdy; trong khi do, ¢ diéu kién 60°C - 90% thi D
giam xudng con 383,76 ngay. Co thé thay néu nhiét
d6 va d6 4m cao thi cac chét hop chat polyphenol bi
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pha huy 16n va sé phan tng trong diéu kién nay ciing
tang l1én.

Ning lugng kich hoat (E,) va cac gia tri Qo phu
thudc vao nhiét d§ bao quan (Bang 1); phan ing xay
ra chdm & nhiét do thap va ting 1én & nhiét do cao.
Gia tri nang lugng kich hoat & diéu kién do 4m tuong
dbi cao (90%) 12 30.023,6 T mol ™!, trong khi & d6 4m
tuong ddi 75%, nang lugng kich hoat (17.562,7 J
mol ™) thap hon 1,7 lan so v&i nang lugng kich hoat
& do am tuong dbi 90%. Trong cac phan tmg c6 ning
lugng hoat hoéa cao, sy phu thudc cta tbe do suy
thoai hop chét tu nhién vao sy thay doi cua nhiét do
14 16n hon (Kuck et al., 2017). Do d6, két qua nghién
ctru nay cho thiy su phu thudc cua toc do suy thoai
ham luong polyphenol trong bot sdy phun cao chiét
Tram v6 do vao sy thay dbi cua nhiét d6 ¢ d6 am
tuong d6i 90% la cao hon so véi 75%. Didu nay co
thé giai thich cho sy suy giam nhanh vé& ham luong
polyphenol trong bot say phun ¢ cac diéu kién bao
quan c¢6 d6 am cao. Khi so sanh niang lwong hoat hoa
clia bot tai timg diéu kién bao quan, két qua nay
tuong dong véi bao cio cua (Lago & Norefia, 2017).
Tham s6 Q1o 1a mot cach dé mo ta anh huong cua
nhiét d6 1én hang s6 phan tng va biéu thi tbc do suy
giam khi nhiét d¢ tang 10°C (Kechinski et al. 2010).
Gia tri Qo cho thay tam quan trong cua sb luong va
cham va lién két phan tir; sy va cham cung cp nhiéu
ning luong c6 thé dua cac phan tir dén trang thai
kich hoat va do dé lam ting toc do suy thoai (Lago
& Noreifia, 2017). Q1o thip va thoi gian ban hay dai
trong nghién ctru nay cho thay su 6n dinh cao cua
bot & didu kién d6 4m twong doi va bién dbi nhiét do
cua moi truong bao quan. Cac gia tri Qo thu dugc
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tri Qiodao dong tir 1,2 — 1,4 tai d6 4m 75% va tai do
am 90% 1a 1,3 — 2,1 khi bao quan cac hop chit tir
hoa bup gidm dwoc siy phun cing vé6i polydextrin
va whey protein phan 1ap. Bdo céo cua Lago &
Norefia (2017), khi sir dung Gum Arabic cho thay
gia tri Qio (1,11 — 1,12) thap hon va thoi gian ban
hay 16n nhat diéu kién dugc nghién ciu so véi
polydextrin (1,15 — 1,18).

4. KET LUAN

Két qua trong nghién ciru nay cho thy diéu kién
bao quan & 40°C va d6 am 75% giit dugc cac hoat
tinh sinh hoc 6n dinh nhat, thoi gian ban ra va suy
giam 90% hoat tinh 1an luot 1a 346,57 ngay va
1.151,29 ngay. Hé sb nhiét dong (Quo) 12 1,2 va ning
luong kich hoat (E,) 1a 17.562,7 J mol! Mtrc do
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gian dai hon.
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