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TOM TAT

Hoa bup gidm (Hibiscus sabdariffaL.) 1a nguyén liéu giau hop chat anthocyanin voi hoat tinh sinh
hoc cao. Tuy nhién thanh phan anthocyanin dé bi phan huy duéi anh hudng ctia anh sang, nhiét
do, pH. Vi vay, muc tiéu ctia nghién ctru 1a phan tich dong hoc phan huy sac t6 anthocyanin trong
dich trich dai hoa bup gidm duwéi anh hudng ctia cac thanh phan hydrocolloid nham xéac dinh diéu
kién 6n dinh sac té anthocyanin trong bao quan. Két qua cho thay, thanh phan anthocyanin trong
dich trich véi cac cong thiec hydrocolloid khac nhau da bi phan huy trong suét thoi gian bao quan
& nhiét do 5 va 30°C. M6 hinh phan huy anthocyanin dugc xac dinh tuan theo bac 1. Toc do phan
huy ctia anthocyanin duoc xac dinh cang cham & nhiét dd bao quan cang thip, hiang s6 phan huy
dao dong tir 0,010327 - 0,036358 1/ngay khi bao quan & 5°C va dao dong tir 0,030576 - 0,071112
1/ngay khi bdo quan & 30°C. Bén canh do, ti 1é phoi tron ciia cac thanh phan maltodextrin, gum
arabic va gelatin cang cao thi tdc do phan huy cang thap. Trong tuong lai can danh gia thém vé anh
huong ctia hydrocolloid dén dic tinh lru bién ctia san phdm nham chon ra duoc cong thirc t6i vu.

Titkhoa: Hoa bup gidm, dong hoc, anthocyanin, hydrocolloid.

1. BAT VAN BE

Hoa bup gidm (Hibiscus sabdariffa L.), thuoc
ho Malvaceae [1] rat giau polyphenol, dac biét 1a
anthocyanin nhu delphi-nidin-3-sambubioside va
cyanidin-3-sambubioside chit chong oxy hoa
manh [2]. Thuc phdm giau ham luong anthocyanin
(ACN) duoc ching minh 1a cé nhiéu loi ich vé
duoc ly, tmg dung diéu tri do c6 dic tinh chéng
oxy hoa. Cac san phdm chta hop chat ty nhién
thuong duoc dung thay thé dé diéu tri bénh [3].
Tuy nhién, thanh phan anthocyanin rat dé bi tén
that do phan huy béi nhiét d9, oxy, anh sang, pH,
nong do duong, cac tac nhan khac va dang chu y
nhat 1a sy mat 6n dinh, kho duy tri va gitt duoc cac
sdc to tao mau trong cac qua trinh ché bién va bao
quan. D€ 6n dinh thanh phan anthocyanin trong
dich trich, mot s6 nghién cttu da ching minh cac
thanh phan hydrocolloid c6 tac dung én dinh
anthocynin thong qua nhiing twong tic noi phan ti

hoic do su gan két ctia thanh phan anthocyanin
vao cau trac cta hydrocolloid [4].

Trong nghién ctu vé su 6n dinh cta thanh
phan hoa hoc thi viec du bao xu hudéng thay déi
ctia thanh phan khdo sat sé mang dén thuan loi
trong kiém soat va cai ti€én qua trinh céong nghé.
Do vay, dong hoc phan hidy anthocyanin ciing
duoc quan tam, mot nhéom cdu tric hoéa hoc cé
hoat tinh sinh hoc cao thudc polyphenol [5-12].
Cac phan tng bac 0, 1, 2 1a két qua caa dong hoc
bién déi phenolic téng ciing nhu cac hop chat khac
[13]. BDong hoc phan hay anthocyanin trong cac
dich trich [6], [8], [10], [11] hay trong su6t qua
trinh bdo quan san phdm dang bot [5], [9] trong
sudt qua trinh sdy [7] ciing tuan theo bac 1. Tuy
nhién, nghién cttu dong hoc phéan hiy anthocyanin
trong hoa bup gidm van chua duoc thuc hién. Vi
vay, muc dich ctia nghién cttu nay la phan tich
dong hoc phan huy ctia anthocyanin trong dich
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trich hoa bup gidm voi nhitng anh huéng cta cac
thanh phan hydrocolloid khac nhau nhu
malotdextrin, gum arabic va gelatin. Két qua ctia
nghién ctru nham tim ra duoc diéu kién phu hop
dé tang cuong su 6n dinh ctia anthocyanin huong
dén phat trién san phdm nwoc gidi khat giau thanh
phan sdc t6 tw nhién nay.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vit lieu

Hoa bup gidm kho duwgc mua tir Cong ty Viét
Hibiscus (thanh pho Hé Chi Minh). San phdm kho
duoc bao quan trong tui polyethylene & noi kho
rao, thoang mat, tranh dé tiép xuc truc tiép véi anh
ning mat troi.

2.2. Héa chit

Hoéa chat chinh dung trong nghién ctru gém:
Maltodextrin, gum arabic, gelatin c6 nguén
Merck, 2,2-diphenyl-1-picrylhydrazyl (d6 tinh khiét
99%), 6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic axit (99%), axit galic (99%), thudc thir
Folin (99%) c6 nguén goc Sigma-Aldrich, dung
dich HCI ¢6 noéng do 38%, CH,COONa.,H,0 (do
tinh khiet 99%), natri carbonate (d¢ tinh khiét
99,8%), KCI (d6 tinh khiét 99%) c6 ngudn goc tir An
Do va nuoc cat dat tieu chuin phan tich.

2.3. Quy trinh trich ly anthocyanin tir dai hoa
bup gidm

Hoa bup gidm kho sau khi duoc mua vé phong
thi nghiém sé duoc tién hanh di xay nhuyén cac
hoa bup gidm va tiép tuc ray dé cho kich thuoc hat
sao khi xay ra dong déu. Anthocyanin tir hoa bup
giam duoc co dinh trich ly trong dung moi 1a nuoc
voi ti le trich 1y 1a 1: 10 (g/mL). Piéu kiéen trich ly
duoc chon lua dua vao tham khéao nghién ctru cua
Nguyen va cs (2022) [14], theo d6 dung méi trich
ly duoc hiéu chinh vé pH 2 va thuc hién trich ly &
50°C trong 30 phat. Cudi cliing, hén hop duoc loc
dé loai ba va thu dich trich anthocyanin tir hoa bup
giam dé st dung trong nghién ctru.

2.4. Quy hoach thyc nghiém

Ung dung phuong phap bé mit dap tmg, thi
nghiém dugc quy hoach theo phuong phap thiét
ké Box-Behnken st dung phan mém Design-
Expert phién ban 13.0 trong thiét ké va xtt ly so
lieu thuc nghiém. Trong nghién ctru nay co6 4 yéu
to khao sat gdm nhiét do bao quan (ky hieu T) (2
muc khéo sat), gum arabic (ky hiéu A) (3 mic
khao sat), maltodextrin (ky hiéu M) (3 muc khao
sat) va gelatin (ky hiéu G) (3 muc khao sat). Dong
thoi thi nghiém duoc 14p lai 3 1an. Chi tiét cac thi
nghiém duoc trinh bay & bang 1.

Bang 1. Quy hoach thuc nghiém trong nghién ctru dong hoc phan huy anthocyanin trong dich trich
hoa bup gidm duéi nhitng diéu kién khac nhau

STT Nhiét do (°C) Gum arabic (%) Maltodexin (%) Gelatin (%)
1 5 0 1 1
2 5) 1 1 0,5
3 5} 2 1 0
4 5 1 0 1
5 5 2 2 0,5
6 ) 2 1 1
7 5 2 0 0,5
8 5 0 0 0,5
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9 5 1 0 0
10 ) 1 1 0,5
11 ) 1 2 0
12 ) 1 1 0,5
13 5 0 2 0,5
14 ) 0 1 0
15 ) 1 2 1
16 30 0 1 1
17 30 1 1 0,5
18 30 2 1 0
19 30 1 0 1
20 30 2 2 0,5
21 30 2 1 1
22 30 2 0 0,5
23 30 0 0 0,5
24 30 1 0 0
25 30 1 1 0,5
26 30 1 2 0
27 30 1 1 0,5
28 30 0 2 0,5
29 30 0 1 0
30 30 1 2 1

Mobi mau thi nghiém duoc tién hanh phan tich
ham lugng anthocyanin & nhitng thoi diém cach
nhau 4 ngay va téng thoi gian theo d6i ham luong
anthocyanin 1a 12 ngay. Da lieu duoc dung dé
phan tich dong hoc phan huy cta anthocyanin
nham danh gia méi twong quan gitta yéu té6 khao
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sat dén sur 6n dinh cta thanh phan nay trong dich
trich hoa bup gidm.

2.5. Xac dinh do 4m

Do 4m duoc xac dinh bang phuong phap siy
dén khoi lwvong khong ddi.
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Mau thi nghiém (2 g) duoc sdy kho dén khoi
lwong khong ddi & nhiet do 105 °C. Do 4m ctia mau
thi nghiém duoc xac dinh theo cong thtc sau:

m, - m,
W %) = x100 (1)
m,

Trong do: W (%) 1a d6 4m cia mau thi nghiém,
m, (g) 1a khéi luong ban dau cia mau thi nghiém,
m, (g) 1a khoi lwong ldc sau ctia mau thi nghiém.

2.6. X4ac dinh ham luong anthocyanin

Ham luong anthocyanin dugc xac dinh theo
phuong phap mo ta boi Lee va cs (2005) [15]. St
dung hai dung dich dém KCI pH 1 (0,025 M) va
CH,COONa pH 4 (0,4 M). Rut 0,5 ml dich phéan tich
vao ong nghiém réi bé sung 2 ml dung dich dém
KCl. Tuong tu rat 0,5 ml vao ong nghiém khac va
b6 sung 2 ml dung dich dém CH,COONa. Cac mau
duoc do & budc song 520 nm va 700 nm bing may
do quang UV-Vis. Ham luong anthocyanin (mg/L)
duoc xac dinh theo cong thirc:

ACN(mg/L)=AAsx 1 x M x 103 x D(l)

Trong d6: ACN: ham luwong anthocyanin; AA =
(Asz0nm ptt 1,0 = Agoonm pi 10) = Aszonm ptt 4,5~ Adoonm pi 4,5); -
(hé s6 tit mol) = 26,900 L/mol/cm do6i voi
cyanidin-3-glucoside; 1: chiéu dai duong dan tinh
bang cm; M: (khoi luong phan t&r) = 448,8 g/mol
do6i voi cyanidin-3-glucoside; D: hé s6 pha loang;
103: chuyén déi tir g sang miligam.

2.7. M6 hinh dong hoc mé td sy phan huy
anthocyanin trong suét qua trinh bio quin &
nhimg diéu kién khéac nhau

Téng hop tai lieu cho thay, mo hinh dong hoc
bac 1 da c6 nhiéu thanh cong trong mé ta quy luat
phan huy ctia cac thanh phan polyphenol téng noi
chung va anthocyanin trong ché bién va bao quan.
Do vay, trong nghién ctru nay st dung moé hinh dong
hoc bac 1 dé nghién ctru vé sy phan huy anthocyanin
trong dich trich hoa bup gidm khi bé sung cac thanh
phan polymer sinh hoc khac nhau. M6 hinh dong
hoc phan huy bac 1 duoc mé ta nhu sau:

C,=C,exp(—kt) %)

Trong d6: C,1a ham luong anthocyanin tai thoi

diém ¢, C,1a ham luong anthocyanin ban dau, #1a
thoi gian xit ly, &,1a hang s6 dong hoc bac mot.

2.8. Xir Iy s lieu

Céc thi nghiém duoc tién hanh 1am lip 3 14n. Gia
tri ham Iuong anthocyanin dugc tinh 13 két qua trung
binh ctia cac lan lap bang phan mém Excel. Cac gia
tri thong ké duoc ap dung dé danh gia su twong thich
ctia mo hinh véi hé s6 mo td (R?) cang cao cang tot,
do lech chudn cta cac phan du (RSME) cang thap
cang tot. Phan mém Minitab duoc tmg dung dé
thuc hién hoi quy tuyén tinh thiét 1ap méi tuong
quan gitra yéu t6 khao sat va ham muc tiéu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich @6ng hoc phan huy anthocyanin
trong sudt qua trinh bdo quan dich trich hoa bup
gidm véi nhitng cong thic bé sung hydrocolloid
khac nhau

Sy thay ddi ctia anthocyanin trong sudt qua
trinh bao quan duwoc ghi nhan. Trong nghién ctiu
nay, trong sudt qua trinh bao quan ghi nhan su suy
giam ctia ham lugng anthocyanin. Sy phan huy
anthocyanin duwoc xic dinh dudi tic dung cuaa
enzyme B-glucosidase, polyphenoloxidases va
peroxidase [16]. Mot nghién ctu duoc thuc hién
cta [17] vé cyanindin-3-glucoside tinh khiét tir qua
mam x06i dé dudi tic dung ctia xung dién truong
(1,2e3,0 kV/cm) chimg minh su hinh thanh cta
chalcone. Hién tuwong mo& vong pyrylium va hinh
thanh chalcone duoc coi 1a budc dau tién cho qua
trinh phan hty anthocyanins [18]. Nghién ciru nay
chi ra riang khi vo hoat duoc nhém enzym nhu b-
glucosidase, polyphenoloxidases va peroxidase cé
thé goép phian vao viec han ché tén that
anthocyanin. Ngoai ra, sy hién dién cia axit
ascorbic va cac hop chat polyphenol ciing anh
hudéng dén su phan hay anthocyanin, sur tuong tac
qua lai gitta anthocyanin va axit ascorbic dan dén
st phan hay 1an nhau da duoc bao cdo & mo hinh
nudc trai cay [19], [20], [21]. M6 hinh bac 1 duoc
stt dung dé danh gia muac do twong thich voéi di
lieu thuc nghiém. Cac két qua phan tich héi quy
phi tuyén duoc trinh bay & bang 2.

Béang 2 cho thdy gia tri R? trong nghién ctru
nay trong khoang 0,9505 - 0,9965 gan bing 1.
Tuwong tng d6 RMSE dao doéng tir (0,007009 -
0,036196). Két qua cho thdy, mo hinh dong hoc
bac 1 phu hop mo6 ta su thay déi ctia anthocyanin
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trong dich trich hoa bup gidm duéi nhitng diéu
kién bao quan khac nhau. Két qua nghién ctru mo
hinh dong hoc cta nghién cttu nay ciing giong
nhu cac két qua nghién ctru moé hinh dong hoc
bac 1 cta cac nghién cttu khac nhu: Nghién ctru
bao quan chiét xuat anthocyanin tir nuéc ép dau
den [11], nudc ép cam d6 [22], cui qua mam xoi

[23]. Ngoai ra khong chi anthocyanin ma nhimg
nghién cttu khéac ciing thdy mé hinh nay thanh
cong mo ta sy phan huy chlorophyll trong qua
trinh chan puree 14 ngo ri (80 -100 °C) [24], dau
xanh (70, 80, 90, 100 °C) [25], puree dau ha lan
(80, 90, 100 °C) [26].

Bang 2. Phan tich héi quy phi tuyén dong hoc phan hdy anthocyanin trong sudt qua trinh bao quéan dich
trich hoa bup gidm véi nhitng coéng thirc b sung hydrocolloid kh4c nhau

STT leié(;[)do Gum( ;j)rabic Malt((;;:)lexin Gez(l)/oa)tin ;izghsoéc R RMSE
(1/ngay)
1 5 0 1 1 0,016395 0,9914 0,007009
2 5 1 1 0,5 0,013764 0,9616 0,013200
3 5 2 1 0 0,020972 0,9517 0,018481
4 5 1 0 1 0,012707 0,9799 0,008302
5 5 2 2 0,5 0,010327 0,9610 0,009717
6 5 2 1 1 0,010817 0,9846 0,006070
7 5 2 0 0,5 0,027362 0,9636 0,023022
8 5 0 0 0,5 0,028497 0,9846 0,015185
9 5 1 0 0 0,036338 0,9965 0,008584
10 5 1 1 0,5 0,013490 0,9860 0,007482
11 5 1 2 0 0,028618 0,9854 0,014562
12 5 1 1 0,5 0,013376 0,9637 0,011963
13 5 0 2 0,5 0,027245 0,9594 0,023288
14 5 0 1 0 0,034011 0,9757 0,020238
15 5 1 2 1 0,011271 0,9514 0,011272
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s i . . . Hing s6
STT leie(;[)do Gum( (;)rablc Malt(o%c)lemn Ge((l)/oa)tm (zf;lfg};‘;)c R RMSE
16 30 0 1 1 0,040606 0,9852 0,018926
17 30 1 1 0,5 0,050760 0,9738 0,031445
18 30 2 1 0 0,053757 0,9842 0,025194
19 30 1 0 1 0,036996 0,9843 0,018317
20 30 2 2 0,5 0,033889 0,9741 0,022486
21 30 2 1 1 0,033463 0,9882 0,015637
22 30 2 0 0,5 0,042066 0,9781 0,024243
23 30 0 0 0,5 0,055770 0,9821 0,027167
24 30 1 0 0 0,057613 0,9950 0,014967
25 30 1 1 0,5 0,050211 0,9909 0,018814
26 30 1 2 0 0,046894 0,9505 0,036196
27 30 1 1 0,5 0,050223 0,9787 0,028226
28 30 0 2 0,5 0,052947 0,9896 0,020201
29 30 0 1 0 0,071112 0,9853 0,028404
30 30 1 2 1 0,030576 0,9812 0,018667

Ghi ghu: RMSE: D¢ léch chuan cua cdc phan du; K: Hé so'mo 3.
3.2. M6 hinh tirong quan giita hing s6 dong anthocyanin duoc stt dung dé phan tich méi tuong
hoc véi cic yéu t6 nhiét d va thanh phan quan gitta hing s6 phan huy va cac yéu t6 khao sat.

hydrocolloid

Tat ca dir lieu vé hiang s6 dong hoc phan huy

Két qua phan tich ANOVA d6i v6i mo hinh dé xuat
duoc trinh bay & bang 3 vo6i R? diéu chinh 0.9248.

Bang 3. Bang phan tich phuong sai d6i véi mo hinh dé xudt

Nguon df SS MS GiatriF Giatri P
M6 hinh 10 0,007811 0,000781 36,66 0
T 1 0,005379 0,005379 252,43 0

46
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A 1 0,000551 0,000551 25,88 0
M 1 0,000193 0,000193 9,06 0,007

G 1 0,00153 0,00153 71,83 0
T*A 1 0,000026 0,000026 1,24 0,279
™M 1 0 0 0 0,97
TG 1 0,000023 0,000023 1,06 0,317
A*M 1 0,000056 0,000056 2,62 0,122
A*G 1 0,000039 0,000039 1,83 0,192
M*G 1 0,000014 0,000014 0,66 0,428

Lack-of-Fit 15 0,000405 0,000027 390,62 0

Ghi ghu: df Bac tir do; SS: Tong cédc binh phirong; MS: Tong cdc binh phuong trung binh.
mo6 hinh. Két qua phan tich phuong sai déi voi mo

Bang 3 cho thdy, cac yéu to cé gia tri p>0,05 co
muc do anh hudéng khong y nghia dén hang so
phan hity. Vi vay cac yéu t6 nay sé bi loai bo khoi

hinh méi dwoc trinh bay & bang 4.

Bang 4. Phan tich phuong sai d6i v6i mé hinh tuyén tinh

Nguén df SS MS GiatriF GiatriP
Mo hinh 4 0,007654 0,001913 85 0
T 1 0,005379 0,005379 238,93 0
A 1 0,000551 0,000551 24,5 0
M 1 0,000193 0,000193 8,58 0,007
G 1 0,00153 0,001530 67,99 0
Lack-of-Fit 21 0,000562 0,000027 387,95 0

Ghi ghii: df* Béc tir do; SS: Tong céc binh phuong; MS: Tong céc binh phuong trung binh.
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Tt két qua & bang 4 thu duoc phuong trinh
thé hién su twong quan gitta hang s6 phan huy voi
cac yéu to khao sat voi gia tri R? diéu chinh 0,9205
nhu sau:

k = 0,033736 + 0,01339 x T - 0,00587 x A -
0,00347 x M - 0,00978 x G 3)

Phuong trinh (3) thé hién ro hing s6 phan
huy anthocyanin c6 méi twong quan duong véi T
(nhiét @6 bao quan) va twong quan am véi A (gum
arabic), M (maltodextrin) va G (gelatin). O nhiét
d0 cang cao thi mirc d6 phan huy anthocyanin
cang nhanh. Sy 6n dinh anthocyanin trong nuoc
trai cay giau hoat tinh sinh hoc bi anh huéng baoi
cac yéu to nhu nhiét do anh huong dén do bén do
tac dong lén enzyme cua polyphenoloxidase lam
ting toc do phan hdy anthocyanin [22]. Viéc bé
sung cac thanh phan hydrcolloid cho thdy, tac
dung lam giam mtc d6 phan hiy anthocyanin.
Nguyén nhan do hiéu qua cia mang luéi khong
gian ba chiéu cta hydrocolloid trong pha i nudc
dan dén hiéu qua ngian cach cac thanh phan
anthocyanin [4]. Nghién ctru gan day ciing dong
thuan vé viéc b sung thanh phan hydrocolloid c6
tac dung ting cuong su 6n dinh cta thanh phan
anthocyanin trong nuéc giai khat [4]. Theo Idham
va cs (2012) [5], su két hop cta maltodextrin va
gum arabic da c6 hiéu qua bao vé anthocyanin nho
vay kéo dai thoi gian ban hay.

4. KET LUAN

S¢ anh huéng cua cac thanh phén
maltodextrin, gum arabic, galetin dén dong hoc
phan huy anthocynin trong dich trich dai hoa bup
giam da duoc khdo sat. Két qua cho thiy, mo hinh
phan tng bac 1 phu hop tién doan su phan hay
anthocyanin trong sudt qua trinh bao quan ¢ 5°C
va 30°C duwéi nhimg cong thtc phoi tron
hydrocolloid khac nhau. Két qua thu duoc hing s6
phan huy anthocyanin c6 mdi twong quan dwong
v6i nhiét d6 bao quan va tuong quan am véi cac
thanh phan hydrocolloid bé sung (maltodextrin,
gum arabic, guar gum). Nhu vay, cac thanh phan
hydrocolloid c6 hiéu qua trong viéc ting tinh 6n
dinh cta anthocyan trong san phdm dang 1ong.
biéu nay tao tiém ning cho viéc cai thién, 6n dinh

anthocyanin trong cac san phdm dé udng,...dem
lai nhiéu loi ich stc khoe nguoi tieu dung.
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THE INFLUENCE OF MALTODEXTRIN, GUM ARABIC AND GELATIN ON ANTHOCYANIN
DEGRADATION KINETICS IN ROSELLE (Hibiscus sabdariffal.) EXTRACT
Huynh Quoc Trung!, Nguyen Thi Van Linh®

! Nguyen Tat Thanh University
Summary

Roselle (Hibiscus sabdarifia 1..) is a raw material abundant in anthocyanin compounds with high
biological activity. However, anthocyanin components are easily decomposed when exposed to
light, heat, and pH. Therefore, the purpose of this study is to investigate the kinetics of
anthocyanin decomposition in roselle extract under the influence of hydrocolloid components in
order to determine the conditions for stabilizing anthocyanin during storage. The results
demonstrated that the anthocyanin component of the extract with various hydrocolloid
formulations degraded during storage at 5 and 30°C. The first order was determined to be the
model for anthocyanin degradation. It was discovered that reduced storage temperatures resulted
in a delay in the degradation rate of anthocyanin. Specifically, the degradation rate varied
between 0.010327 and 0.036358 1/day when stored at 5°C and between 0.030576 and 0.071112
1/day when stored at 30°C. Additionally, as the mixing ratios of maltodextrin, gum arabic and
gelatin increased, the rate of anthocyanin degradation decelerated. In order to select the optimal
formula, it would be necessary in the future to conduct additional evaluations of the impact of
hydrocolloids on the rheological properties of the product.
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