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TOM TAT

Bai bao trinh bay anh hudng loai carbohydrate (dextrin, pectin, CMC, guar gum, tinh b6t khoai mi, tinh bot
bap, tinh bot lta mi, duong mia) va ham luong (20, 25, 30, 35, 40%) ctia ching lén dac tinh cAm quan, hoa ly
(do6 truong no, kha nang tan ra, kha nang giai phong hoat chat (ham luong polyphenol, chlorophyll va hoat
tinh chéng oxy héa (chong oxy hoa téng, khir sat va bat géc te do DPPH), mat do khai luong va do dong
déu khoi luong) cta vién hoan chta dich chiét co dic giau polyphenol, chlorophyll chong oxy héa tir cay
ngo, vitamin C, alginate va carbohydrate. Két qua cho thay, diém cam quan va dic tinh héa ly cia vién hoan
bi 4nh hudng boi loai va ham luong carbohydrate. 40% tinh bot Ida mi, tinh bot khoai mi mang lai tong diém
cam quan (19,5 diém) va guar gum tao do truong né (350,00 + 8,16%), ciing nhur 20% pectin dem lai kha
nang ban ra (13,33 + 0,58 phuat) nhanh hon cho vién hoan khi so sanh véi carbohydrate khac. Ham luong
hoat chat polyphenol, chlorophyll va hoat tinh chéng oxy hoéa duoc gidi phong 100%, ngoai trir vién hoan
chtta guar gum va carboxymethyl cellulose chi giai phong duoc 14,09 + 0,89% téi 31,3 + 1,37% va 71,91 +
2,38% toi 100%. 40% carboxymethyl cellulose mang lai mat do khoi luong (0,68 + 0,01 g/cm®) va dextrin tao
ra do dong nhat khoi luong cao nhat cho vién hoan. Két qua nay httu ich cho viéc nghién cttu san xuat cac
loai vién hoan c6 dic tinh héa ly va sinh hoc khac nhau tng dung trong thuc phdm chitc nang va duoc

phim.

T khoa: Alginate, carbohydrate, chlorophyll, chong oxy hda, polyphenol, t duoc, vién hoan.

1. LOI MO DAY

Trong y hoc ¢d truyén, vién hoan 1a mot dang
bao ché phé bién, thuan tién stt dung va co tinh hiéu
qua. Vién hoan chju anh huwéng chi phdi rat nhiéu
cua carbohydrate (dextrin, pectin, CMC, guar
gum...) c6 mit trong nguyén liéu tao ra chung. Diéu
nay dac biét quan trong véi cac vién hoan chira
polyphenol/chlorophyll-alginate. Polyphenol 1a chat
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chuyén hoa thit cap giau hoat tinh sinh hoc c6 gi4 tri
cao, nhu chéng oxy héa (Amin et al, 2016), khang
khudn, khang virus (Maria et al, 2019), ho tro diéu
tri da day, Alzheimer (Christen, 2000), khang ung
thu (Aleksandra et al, 2016) voi su da dang vé cau
truc bao goém resveratrol, lignin, Epigallocatechin
Gallate, Anthocyanin, curcumin, p coumaric acid
(Sudip ef al, 2019; Aneklaphakij et al, 2021).
Chlorophyll s& hitu hoat tinh sinh hoc gia tri, nhu tai
tao té bao (Gabriel, 2013), chong oxy héa (Antonio et
al, 2020), ngan ngtra ung thu (Tammie et al, 2012),
loai bé doc t6 (Dorothy, 2002; Katefina ef al, 2018).
Alginate 1a polymer sinh hoc chtta nhiéu goc sulfate
voi cac don vi co ban la acid uronic va acid
galacturonic. Polyphenol, chlorophyll dugc tim thay
& tat ca cac loai thuc vat khac nhau, nhung alginate
chi duoc tim thdy & rong nau.

O nudc ta, phu phdm cta cay ngo co thé cho
phép tao cac viéen hoan chia nhiéu polyphenol,
chlorophyll chong oxy héa. Tuy nhién, dén nay cac
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phu phdm nay chua duoc st dung hiéu qua, trong
khi nhiéu nudc trén thé giéi da dung cac phu phdm
clia cay ng6 trong céc linh vuc duoc phdm va ning
luong... Do d6, da tién hanh nghién ctu anh huéng
ctia cac loai va ham luong carbohydrate bé sung vao
vién hoan, dé lam co s& nghién cttu san xuit vién
hoan polyphenol-chlorophyll-alginate.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Phu phim cay ngd (Zea mays L.) duoc trong &
khu vic Nam Trung bo khong phun thudc bao ve
thuc vat, kich thich sinh trudéng trong vong 4 tuin
tinh dén ngay thu hoach thit 75.

2.2. Chu4n bj dich chiét

St dung phuong phap chiét khudy dao khuéch
tan lam gidu co gia nhiet dé chiét polyphenol,
chlorophyll hoat tinh. O ky thuat nay, dich chiét sé
duoc tai stt dung dé chiét tiép nguyen lieu méi cho
dén khi da lap lai 3 1an chiét, diéu nay sé gitp giadm
thiéu lwrong dung moi can dung, thoi gian can tiéu
ton va ting hiéu sudt chiét. Cu thé: dé thu nhan
polyphenol ti do va chlorophyll, phu phdm cay ngo
duoc dua vao may xay nho dén kich thude 1 - 2 mm,
sau d6 dua vao may chiét khudy dao khuéch tan lam
giau co6 gia nhiét dé chiét voi ethanol 96% lién tuc co
gia nhiet va tai st dung dich chiét dén 3 lan cho
nguyen liéu phu phdm da xay nhé. Dich chiét thu
duoc cudi cung sé mang di loc dé thu dich loc sach
(dich A). b€ thu nhan polyphenol dang lién két, dua
1/3 khoéi lvong phu phdm da tach polyphenol tur do
vao hé thong chiét da chita dung dich NaOH 4M, &
cong doan nay ciing st dung phuong phap chiét
khudy dao khuéch tan lam giau c6 gia nhiét, dich
chiét c6 dugc st dung lap lai twong tu nhu & cong
doan tach polyphenol tur do. Sau khi chiét 3 1an, dich
chiét duoc loc, diéu chinh vé pH 2 bang H,SO, 4M va
loc dé thu nhan phan ran. Phan ran duoc ria sach
bang nuoéc néng cho dén khi co6 pH trung tinh, tién
hanh sdy kho & 50°C dé thu bot polyphenol dang lien
két (phan ran B). Khi san xudt, dich A va phan rin B
sé duoc phoi tron thanh hén hop C dé phuc vu san
Xuat.

2.3. Nghién ciru tac dong

Thanh phan co ban ctia vién hoan 1a 22 mg acid
ascorbic, 22 mg calcium alginate, 32 mg polyphenol,

110 pg chlorophyll. Cac loai ta duoc véi ham luong
20, 25, 30, 35, 40% so v6i khéi luong tdng thé cta vién

hoan duoc nghién citu don 1é véi thanh phan co ban
clia vién hoan néu trén. T4 duoc kho duoc bé sung
nhu 16p 4o cho du 01 vién duong kinh 6 mm. Phuong
phap nghién ctu tdc dong duoc bo tri thi nghiém
theo phuong phap ¢4 dién va phuong phap diéu ché
vién hoan 1a phuong phap ép rulo, tao thanh truc va
cét vien.

2.4. Phuong phap danh gia cam quan

Tién hanh danh gi4 cAm quan san phim vién
hoan polyphenol-chlorophyll-alginate biang phuong
phap cho diém chat luong theo Tatiana ef al. (2015).

2.5. Phuong phap dinh lugng
2.5.1. Ham lirong polyphenol

binh luong polyphenol téng theo phuong phap
so mau, sit dung Folin-Ciocalteau (Swanson ef al,
2002) voi acid gallic 1a chat chudn. Lay 300 pl dich
mau bd sung 1 ml Folin-Ciocalteu 10%, giit 5 phut.
Sau d6 thém vao 2 ml Na,CO; 10% tron déu, gitr 90
phtt trong béng t6i va do do hap thu quang & budc
song 750 nm.

2.5.2. Ham lirong chlorophyll

Dich chiét duoc do & budc séng 649 nm va 664
nm va tinh toan ham luong chlorophyll theo cong
thitc sau (Cuong, 2020):

(5.24+ Agy + 2224+ Agg) 8.1
oW

2.6. Phuong phap danh gia hoat tinh chéng oxy
hoa

Him lzong Chlorophyll = mg/g DW

2.6.1. Hoat tinh chong oxy hda tong

Hoat tinh chéng oxy héa téng (TA) duoc xac
dinh theo phuwong phap ctia Dang Buu Tung Thien et
al. (2020), 14y 100 pl mau b6 sung 900 ul nuwdc cat va
théem 3 ml dung dich A (H,SO, 0,6 M, sodium
phosphate 28 mM va ammonium Molybdate 4 mM).
Hon hop duoc gitt 90 phut & 95°C, sau do do & buoc
séng 695 nm véi chat chuén 1a acid ascorbic.

2.6.2. Hoat tinh khi sat

Hoat tinh khit Fe (RP) duoc xac dinh theo Zhu
et al. (2002): 14y 500 ul dich méau bs sung 0,5 ml dém
phosphate pH 7,2 va 0,2 ml K;[Fe(CN)4] 1%. Gitr hon
hop 20 phat & 50°C. Sau d6 thém vao 500 ul
CCIL,COOH 10% voéi st b6 sung 300 y1l nuoc cat va 80
ul FeCl, 0,1%. Lac déu va do & buoc song 655 nm voi
chat chudn 1a FeSO,.
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2.7. banh gia dic tinh treong né

Chi s6 truong né 1a thé tich chiém giit ctia 01 g
duogc liéu sau khi truong né trong nudc. 01 g vién
hoan cho vao ong nghiém thay tinh 25 ml chia d¢ 0,5
ml va lam 4m bang 1,0 ml ethanol 96%, sau d6 bé
sung nuéc téi da 25 ml. Trong 01 gio dau lac tién
hanh l4c 10 phat va dé yén thém 3 gio @€ gan loc thu
phan ran. Thé tich phan ran chiém giir trong 6ng
nghiém duoc stt dung dé tinh thé tich truong nd ctia
vién hoan (Hoi dong Duoc dién Viét Nam, 2017).
Cong thuc tinh nhu sau:

Thé tich bot khi treong no

D6 trwong ne (%) = x 100%

Thé tich bot tridc khi [3m am

2.8. Panh gia dic tinh tan ra

Danh gia dac tinh tan ra cta vién hoan dga vao
Duoc dién Viet Nam 2017 (Hoi dong Duoc dién Viét
Nam, 2017). Thoi gian tan rd duoc stt dung lam co so
nhan dinh danh gia dic tinh tan ra ctia vién hoan.

2.9. D4anh gia dic tinh gidi phéng hoat chat

10 g vién hoan dwoc ngam trong 400 ml dung
dich dém photphat (pH 6,8~7,2) & (37 + 0,5°C) trong
4 tiéng. Ham luong polyphenol, chlorophyll va hoat
tinh chong oxy hoa cta dich dwoc danh gia 30 phut
mobi 1an (Hoi déng Duoc dién Viét Nam, 2017).

2.10. Mat do khdi luong ctia vién hoan

Vien hoan duoc cho vao trong 6ng dong 10 ml
sao cho vira vach 10 ml, néu vién hoan nao c6 2/3
chu vi vuot vach 10 ml, vién hoan d6 duogc loai bo
(Nikolett et al, 2010; Hoi déng Duoc dién Viét Nam,
2017). Céc vién hoan con lai trong 6ng dong duoc
can khoi luong va mat do khdi luong vién hoan tinh
theo cong thirc:

Khoi lwong vién hoin g

2 5
Mat do khoi lwong vién hoan (— = —)

emd/ 10 emi’

2.11. bo dong déu khéi luong ciia vién hoan

Lay 10 vién hoan va xac dinh khdi luong timg
vién. Cac vién hoan c6 do dong déu khi khai luong
trung binh ctia 10 vién khong sai khac qua 12% so voi
timg vién, trong do, cho phép tdi da 2 vién vuot gioi
han cho phép va khong vién nao gap doi giéi han cho
phép (Hoi déng Duoc dién Viet Nam, 2017).

2.12. Phan tich dix lieu

Mbi nghiém thitc duoc lap lai 3 1an. Cac di lieu
trong nghién cttu duoc thé hién duoi dang trung binh
va sai s0. Phan tich thong ké, ANOVA va loai bo gia
tri bat thuong bing phuong phap Duncal dua trén
phan mém MS. Excel 2010.

3. KET QUA VA THAO LUAN

3.1. bic tinh cAm quan

Bang 1. Téng diém cidm quan va dic tinh héa Iy ctia vién hoan polyphenol/chlorophyll alginate

Ham muc tieu Dextrin (%) Pectin (%)
; 20 25 30 35 40 20 25 30 35 40
Tong diém cam 16,00 | 16,50 | 17,00 | 17,00 | 17,00 | 14,50 | 14,50 | 15,50 | 16,00 | 16,00
quan
Do o oy | 127:67 | 141,67+ | 160,00+ | 163,00+ | 176,67+ | 146,67 | 163,33+ | 190,00+ | 206,67+ | 223,33+
0 truong n6 (%) 7,51 7.64 | 10,00 | 5,00 5,77 7,64 577 | 10,00 | 5,77 5,77
Khé nang ban ra | 14,67+ | 15,33+ | 18,67+ | 24,67+ | 27,00+ | 13,33+ | 1533+ | 15,33+ | 19,33+ | 23,67+
(phut) 1,53 1,15 1,53 1,53 1,00 | 0,58 0,58 1,53 0,58 1,53
Matdokhai | 0,57+ | 0,58+ | 0,60+ | 0,62+ | 0,64+ | 580+ | 6,07+ | 627+ | 647+ | 6,50+
lwong (g/cm?) | 0,01 0,01 0,01 0,01 0,01 0,10 | 0,06 0,06 0,06 0,01
Do déng nhat | 140,12+ | 158,4+ | 187,72+ | 198,85+ | 214,02+ | 110,34+ | 112,79+ | 118,71+ | 140,07+ | 149,63+
khéi luong 4,74 6,63 597 | 468 6,37 6,75 7,17 7,39 8,34 5,30
Kha nang giai
phoéng
polyphenol/ 100 100 100 100 100 100 100 100 100 100
chlorophll va
hoat tinh (%)
Carboxymethyl cellulose (%) Guar gum (%)
20 25 30 35 40 20 25 30 35 40
Tongdiémecam | 1500 | 1550 | 1550 | 1550 | 1600 | 1550 | 1550 | 16,00 | 1600 | 16,00
quan
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D6 i+ 5 %) 160,00+ | 185,00+ | 251,67+ | 271,67+ | 290,00+ | 273,33+ | 286,67+ | 313,33+ | 336,67+ | 350,00+
o ruong no (o)1 ¢ 16 4,08 6,24 6,24 8,16 | 4,71 471 | 1247 | 471 8,16
Kha nang ban ra | 125,67+ | 143,33+ | 166,67+ | 177,00+ | 206,00+ | 826,67+ | 903,33+ | 963,33+ | 1020,00 | 1083,33

(phut) 321 2,89 | 12,58 | 2,65 529 | 1528 | 1528 | 1528 | £26,46 | +20,82
Matdo khéi | 0,61+ | 0,62+ | 064+ | 0,66+ | 0,68+ | 0,56+ | 0,56+ | 0,58+ | 0,59+ | 0,62+
lwong (g/cm® | 0,00 | 0,01 0,00 0,01 0,01 0,01 0,00 0,00 0,00 0,00
Do déng nhat | 112,21+ | 116,99+ | 124,97+ | 136,29+ | 139,17+ | 117,66+ | 136,24+ | 152,89+ | 158,99+ | 168,30+
khéi luong 5,99 6,31 7,44 5,78 6,84 6,32 5,98 5,69 7,55 436
Kha nang giai
he
lp ﬁng y oo | 929 | 881+ | 80.87+ | 7101% | 313+ | 2532+ | 2047+ | 1691+ | 14,09+
polypheno 1,00 1,58 1,47 2,38 1,37 0,73 1,17 0,77 0,89
chlorophll va
hoat tinh (%)
Tinh bt khoai mi (%) Tinh bot bap (%)
20 25 30 35 40 20 25 30 35 40
Tongdiemcam | o050 | 1600 | 1800 | 1850 | 19.50 | 1600 | 16,00 | 1600 | 17.50 | 17.50
quan

D6 (¢ o o | 130:00% [ 171,67 200,00+ [ 221,67+ [233,33% [ 158,33 [ 170,00+ | 203,33+ 206,67 | 230,00+
otruongnd (0)| g6 | 624 | 816 | 850 | 471 | 624 | 816 | 471 | 1247 | 8.16
Kha nang ban ra | 39,67+ | 42,67+ | 50,67+ | 60,67+ | 65,33+ | 30,33+ | 35,33+ | 40,67+ | 44,67+ | 50,67+

(phut) 1,53 2,52 1,15 4,04 2,52 1,53 1,53 1,15 0,58 1,15
Matdo khai | 0,60+ | 0,60+ | 0,62+ | 0,63+ | 0,64+ | 056+ | 0,57+ | 0,58+ | 0,6+ | 0,61+
luong (g/cm?®) | 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01
D6 déng nhat | 116,18+ | 130,34+ | 150,41+ | 165,86+ | 173,63+ | 111,67+ | 123,32+ | 158,65+ | 171,32+ | 179,6+
khi luong 5,60 7,70 433 8,13 428 6,67 5,60 6,07 727 7,26
Kha nang giai
phong
polyphenol/ 100 100 100 100 100 100 100 100 100 100
chlorophll va
hoat tinh (%)
Tinh bot lia mi (%) Puong mia (%)
20 25 30 35 40 20 25 30 35 40

Tong diémcam | 000 | 1600 | 1800 | 1850 | 1950 | 1650 | 17.50 | 180 | 18.50 | 19.00

quan

Dot 5% 166,67+ | 170,00+ | 193,33= | 220,00+ | 236,67+ | 136,67+ | 145,00+ | 165,00+ | 170,00+ | 180,00+
otruong no o) 577 | 1000 | 11,55 | 10,00 | 5,77 5,77 8,66 500 | 10,00 | 10,00

Khé nang banra | 38,33+ | 43,67+ | 47,67+ | 52,00+ | 62,33+ | 17,67+ | 24,67+ | 28,67+ | 32,67+ | 38,67+

(phut) 2,08 1,53 2,52 2,65 2,08 2,52 1,53 1,15 2,08 1,53
Mat do khoi 0.60+ | 0.61+ | 0,62+ | 0,64+ | 0,65t | 0,54+ | 0,56+ | 0,57+ | 0,60+ | 0,63+

luong (g/cm? | 001 0.01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01
Do déng nhat | 160,40+ | 176,05+ | 192,35+ | 212,324 [ 221,74+ | 111,01+ | 132,56+ | 144,21+ | 157,79+ | 162,92+
khi luong 6,68 | 4,63 9,73 7,56 8.21 5,80 8,36 6,69 5,48 7,77
Kha nang giai

phong
polyphenol/ 100 100 100 100 100 100 100 100 100 100
chlorophll va
hoat tinh (%)

Téng diém

cam quan

cia viéen hoan

polyphenol/chlorophyll alginate phu thudc vao loai

46

va ham luong carbohydrate duoc b6 sung nhu ta
duoc xay dung vién hoan (p<0,05). Ham luong ta
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duoc carbohydrate va téng diém cam quan cta vién
hoan ty 1lé thuian v6i nhau, khi ham luong
carbohydrate tiang, téng diém cam quan ting. Tong
diém cam quan ctia vién hoan doi véi cac loai va ham
luong carbohydrate khac nhau nim trong khoang
14,5 cho dén 19,5 diém. Tong diém cdm quan binh
quan cda cac vién hoan khac nhau ting dan theo th
tu pectin, carboxymethyl cellulose, guar gum, tinh
bot bap, dextrin, tinh bot khoai mi, tinh bot lda mi va
duong mia, tuong ung véi 15,30; 15,50; 15,80; 16,6;
16,7; 17,6; 17,6 va 17,9 diém. Tinh bot lua mi va tinh
bot khoai mi & ham luong 40% nhan téng diém cam
quan cao nhat, 20% pectin nhan téng diém cam quan
thap nhat, so voi cac vien hoan duoc hinh thanh theo
cac cong thic khac nhau. Téng diém cam quan cao
nhat ctia vién hoan duoc phan 1am 3 nhém, nhom 1
(pectin, carboxymethyl cellulose va guar gum),
nhoém 2 (tinh bot bap va dextrin) va nhém 3 (tinh bot
khoai mi, tinh bot Iua mi va duong mia), twong tng
voi khoang diém 16-17, 17-18 va 1820 (Bang 1).
Trong qua trinh san xuat vién hoan, tinh bot lua mi
va tinh bot khoai mi duoc danh gia cao hon so voi cac
loai carbohydrate khac. Su khac biét vé téng diém
cam quan phu thudc vao dac tinh cdu trac cta cac
loai carbohydrate khac nhau. Carbohydrate c6 cau
trac mach dai va nhiéu nhom hydroxyl sé tao két cau
tot hon so vo6i carbohydrate mach ngin va
carbohydrate mach dai c6 nhiéu nhom methoxyl.
Carbohydate mach thing va dai c6 nhiéu nhém
methoxyl ciing tao két cidu kém hon so voi
carbohydrate mach ngan.

3.2. B truong n&

Do truong nd ctia vién hoan khi st dung cac loai
carbohydrate khac nhau dao dong tr 127,67+7,51%
to1 350,00+8,16% so voi kich thuéc vien hoan ban dau
cung loai carbohydrate va ty 1é thuan voi su gia ting
ham luong carbohydrate. Do truong né 16n nhat ciia
vién hoan st dung dextrin, pectin, tinh bot khoai mi,
tinh bot bap, carboxymethyl cellulose, guar gum,
tinh bot lda mi va duong mia twong Ung la
176,67+5,77, 223,33+5,77; 233,33+4,71; 230,00+8,16;
290,00+8,16; 350,00+8,16; 236,67+5,77 va
180,00+10,00% so voi ban dau. Do treong né ctia vién
hoan ting dan theo thi tu dextrin, dwong mia, pectin,
tinh bot bép, tinh bot khoai mi, tinh bot lua mi,
carboxymethyl cellulose va guar gum (Bang 1). o
truong n& binh quin cta vién hoan trong khoang
ham luong carbohydrate khao sat twong tng 154,

159, 186, 194, 195, 197, 232 va 312% so v6i vién hoan
ban dau déi véi dextrin, pectin, dudng mia, tinh bot
khoai mi, tinh bot bap, tinh bot lia mi,
carboxymethyl cellulose va guar gum. Phan tich
ANOVA cho thdy, do truong né ctia vien hoan bi tac
dong boi loai va ham luong carbohydrate (p<0,05).
Guar gum c6 cac don vi co ban o-D-mannopyranosyl
lién két voi nhau boi B -D- (1-4) — glycosidic va ty le
mannose/galactose trong chudi galactomannan
khoang 2: 1. Carboxymethyl cellulose 1a dan xuat cta
cellulose c6 cac nhom carboxymethyl (-CH,COOH)
lien két v6i mot s6 nhom hydroxyl cta
glucopyranose monomer. Trong cdu truc tinh bot
béap, tinh bot khoai mi va tinh bot lda mi déu co
amilopectin va amylose, tuy nhién, ty lé
amylopectin/amylose 1a khac nhau va sy khac nhau
nay phu thudc vao giéng, mua vu va thoi gian thu
hoach. Qua d6 truong nd cta vién hoan thiy rang
carbohydrate chita nhom methoxy khi tham gia phan
tng tao vién hoan thap hon so voi nhom chita
amilose, amilopectin, hydroxyl va
mannose/galactose.

3.3. Kha nang ban ra

Khad ning ban rd cda vién hoan st dung
carbohydrate khac nhau la khac nhau (p<0,05). Ham
luong carbohydrate st dung trong vién hoan ciing
anh hudng dén kha niang ban ra ctia ching (p<0,05).
Kha ning ban ra cia vién hoan nhan gié tri cao nhat
va thap nhat 1a 13,33+0,58 va 1083,33+20,82 khi st
dung pectin va guar gum tuong tng. Kha ning ban
ra ctia vién hoan binh quan duoc sip xép theo thi tu
gidm dan l1a 17,40; 20,07; 28,47; 40,33; 48,80; 51,80;
163,73 va 959,33 (phut) twong tmg voi pectin, dextrin,
duong mia, tinh bot lda mi, tinh bot bdp, tinh bot
khoai mi, carboxymethyl cellulose. Kha nang ban ra
tang ty lé nghich voi su gia ting ham luong
carbohydrate theo mo hinh tuyén tinh. Khoang kha
niang ban rd ctia vién hoan khi st dung dextrin
(14,67-27, phut), pectin (13,33-23,67, phut), tinh bot
khoai mi (39,67-65,33, phut), tinh bot bap (30,33-
50,67, phat), carboxymethyl cellulose (125,67-
206,00), guar gum (826,67-1083,33), tinh bot lua mi
(38,33-62,33, phut) va duong mia (17,67-38,67, phut)
(Bang 1). Kha ning ban ra lien quan mat thi€t dén
kha nang tao két cau vién hoan cta cac carbohydrate
khac nhau. Diéu nay duoc thé hién thong qua su ban
ra cua vién hoan chta guar gum va carboxymethyl
cellulose thidp nhat cing 1a 826,67+1528 va
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125,67+3,21 (phut), trong khi vién hoan st dung cac
loai carbohydrate khac cao nhat ciing chi 27,00+1,00
(dextrin), 23,67+1,53 (pectin), 65,33+2,52 (tinh bot
khoai mi), 50,67+1,15 (tinh bot bap), 62,33+2,08 (tinh
bot lda mi) va 38,67+1,53 (duwong mia). Két qua hoan
toan phu hop khi phan tich cau tric cta cac loai
carbohydrate trong nghién ctu, guar gum va
carboxymethyl cellulose c6 kha nang nhit héa va én
dinh vién hoan hon so v6i vién hoan st dung tinh bot
va carbohydrate mach ngan. Kha ning ban ra (chu
ky ban ra) cta vién hoan 1a thoi gian dé ham luong
hoat chét gidm di mot nta so véi ban dau, nho vao
cac qua trinh hép thu va chuyén hoa khac nhau. Déi
voi vién hoan 1a qua trinh da phan ra vi chita nhiéu
hoat chét sinh hoc khéac nhau, nén kha niang phan ra

.=

bién déi theo cong thiic T , = —=, trong do, t; va t,

1a thoi gian phan ra cta ting hoat chat.
3.4. Mat d6 khéi heong

Mat do khoi luong ctia vien hoan phu thuéc vao
ham luong va loai carbohydrate b sung trong vién
hoan (p<0,05) va dao déng trong khoang 0,57+0,01
toi 0,68+0,01 g/cm®. Mat do khéi luong vién hoan
ting ty lé thuidn voi sy gia tang ham luong
carbohydrate va bién d6i theo mo hinh tuyén tinh.
Khoang mat do khdoi luong cta vién hoan bién ddi
khi ting ham luong carbohydrate tir 20 dén 40% duoc
sap xép theo thtt tv tang dan nhu sau 0,54+0,01 -
0,63+0,01 (duwong mia), 0,56+0,01 - 0,61+0,01 (tinh
bot bap), 0,56+0,01 - 0,62+0,00 (guar gum), 0,57+0,01
- 0,64+0,01 g/cm® (dextrin), 5,80+0,10 - 6,50+0,01
(pectin), 0,60+0,01 - 0,64+0,01 (tinh bot khoai mi),
0,60+001 - 0,65+0,01 (tinh bot lda mi) va 0,61+0,00 -
0,68+0,01 (carboxymethyl cellulose) (Bang 1). Binh
quan mat do khoi luwong vién hoan khi thay déi ham
luong carbohydrate duwgc phan lam 2 nhém chinh va
sap xép theo thtt tu gidm dan nhu sau, 0,58 — 0,6
g/cm® (duong mia, tinh bot bap, guar gum va
dextrin) va 0,62 — 0,64 (tinh bot laa mi, tinh bot Khoai
mi, pectin va carboxymethyl cellulose). Mat do khoi
lwong vién hoan c6 méi twong quan chit ché véi so
luong va khéi luong vién hoan trén 10 cm?®. S6 luong
va khoi luong vién hoan trén 10 cm® phu thugc manh
meé vao do nén, do chic va do rong cia vién hoan
cting nhu do dong déu vé kich thuéc cta vien hoan.
Néu do dong déu vé kich thuoc va hinh dang vien
hoan khong cao, do rong khoi vién hoan cang 16m, so
luong vien hoan trong 10 cm?® cang giam. Do nén va
do chic ctia vién hoan thiap dan dén mat do khoi

lwong vién hoan nho. Mat do khoi luong giup tinh
toan duogc thé tich chiém ché cta vien hoan trong
hop/lo thudc va gép phan 16n vao tinh toan thé tich
hop/lo dung vién hoan cung c4p ra thi truong.

3.5. Do dong nhat khéi luong

Vién hoan khi st dung loai va ham luong
carbohydrate khac nhau c6 do déng nhat khéi luong
cao voi bién do dao dong gitra cac lan do & cling diéu
kién loai va ham luong carbohydrate 1a nho hon 12%
so voi trung binh gitta cac lan do. Khéi luong binh
quan ctia vién hoan khi tinh toan d¢ déng nhat khoi
luong duoc xdp xép theo tht tu ting dan nhu sau,
carboxylmethyl cellulose, pectin, duong mia, guar
gum, tinh bot khoai mi, tinh bot bap, dextrin va tinh
bot lua mi, twong tng 125,92; 126,31; 141,20; 146,82;
147,28; 148,91; 179,82 va 192,58 mg. Phan tich
ANOVA cho thdy, do déng nhat khéi luong cta vién
hoan phu thuéc vao ham luong carbohydrate, loai
carbohydrate va su tuong tac gitta ham luong va loai
carbohydrate (p<0,05) (Bang 1). Bién do dao dong
khoi lwong vién hoan khi st dung loai carbohydrate
khac nhau so voi khéi luong trung binh & cing diéu
kién 1a 0,33 - 7,62; 0,29 - 9,07; 0,14 — 10,18; 0,1 - 8,39;
0,46 — 8,94, twong ung véi vién hoan st dung 20, 25,
30, 35 va 45% carbohydrate. Két qua nay cho thay, do
déng nhat khéi lugng ciia vien hoan khi st dung 20%
carbohydrate 1a cao nhat, tiép theo 1a 35, 40, 30 va
35%. Tinh toan cho thdy, bién do dao dong do déng
nhat khéi luong cta vién hoan khi stt dung cung loai
carbohydrate 1a 0,14 - 6,97; 0,1 - 8,39; 0,29 - 7,69;
0,26 - 8,12; 0,32 - 7,91, 0,32 - 7,61; 0,67 — 10,18; 0,33
- 9,07, twong tmg véi viéen hoan st dung dextrin,
pectin, carboxylmethyl cellulose, guar gum, tinh bot
khoai mi, tinh bot bap, tinh bot Iia mi, va dudng mia.
biéu nay thé hién, vien hoan st dung dextrin c6 do
déng nhat khoi luong cao nhat, tiép theo tinh bot
béap, carboxylmethyl cellulose, tinh bot khoai mi,
pectin, guar gum, duong mia va tinh bot lia mi. Do
déng nhat khoi luong thé hién do dong déu vé kich
thudéc va su phan bo déu cta thanh phan cac chat
tham gia x4y dung vién hoan. Do dong nhat khdoi
luong cang cao cang thé hién do chinh xac trong qua
trinh san xuat vién hoan.

3.6. Kha niing giai phong hoat chat va hoat tinh

Kha ning giai phong hoat chat va hoat tinh ctia
vién hoan sau 4 gio 1a 100% doi véi cac vién hoan st
dung dextrin, pectin, tinh bot khoai mi, tinh bot laa
mi, tinh bot bip, duong mia & ham luwong
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carbohydrate tir 20 toi 40%, ngoai trit guar gum va
carboxymethyl cellulose. Vién hoan st dung guar
gum va carboxymethyl cellulose c6 kha ning giai
phong hoat chit dao dong trong khoang 14,07 —
32,50% va 69,46 — 100%. Kha nang giai phong hoat
chat va hoat tinh cta vién hoan st dung guar gum la
thdp nhat so véi cac viéen hoan st dung loai
carbohydrate khac va cao nhat ciing chi bing 32,5%
S0 vOi cac vién hoan khac. Vién hoan st dung guar
gum va carboxymethyl cellulose & dai ham luong tir
20 dén 40% c6 kha nang giai phong hoat chat va hoat
tinh binh quan 1a 14,09 - 31,30% va 71,91 — 100%
(Bang 2). Phan tich cho thdy, ham luong va loai
carbohydrate st dung anh huong lén kha nang giai
phong hoat chat va hoat tinh cta vién hoan (p<0,05).

2

Kha ning gidi phong hoat chat ctia viéen hoan gia
tang ty lé nghich véi ham luwong guar gum va
carboxymethyl cellulose duoc sir dung. Su khac biét
vé kha nang gidi phong ham luwong polyphenol,
chlorophyll va hoat tinh chong oxy hoéa chi xay ra
gitta vién hoan st dung guar gum, carboxymethyl
cellulose va carbohydrate con lai (p<0,05). Kha nang
giai phong hoat chat thé hién thoi gian phan ra vien
hoan va gép phan kiém soat qua trinh hip thu thuc
phdm va thudc trong co thé nguoi hiéu qua hon.
Trén co s& dic tinh cam quan va hoa ly cua vién
hoan, tuy vao tmg dung vién hoan trong thuc phim
chttc ndng va dugc phdm dé chon diéu kién san xuat
vién hoan khac nhau.

Bang 2. Kha ning gidi phong hoat chit va hoat tinh chéng oxy héa ctia vién hoan
. . Thong s6 Carboxymethyl cellulose (%) Guar gum (%)
Ham muc tiéu R
ban dau 20 25 30 35 | 40 | 20 | 25 | 30 35 40
Hamluong |5 oo, o 45| 29.29% [ 27,754 25,562 22,75 | 9,845 | 7,985 | 6,53+ | 5,30 | 4,36 | 31,57+
polyphenol SIEDE 053 1 0,76 | 0,93 | 0,93 | 0,53 | 037 | 0,16 | 028 | 0,08 0,45
Ham luong 0.110 0,10+ | 0,10+ | 0,09+ | 0,08+ | 0,03+ | 0,03+ | 0,02+ | 0,02+ | 0,02+ 0.1140
chlorophyll » 0,005 | 0,005 | 0,004 | 0,005 | 0,002 | 0,006 | 0,003 | 0,004 | 0,007 |
Ham luong 21.97+ 0.07 20,41+ | 19,36+ | 17,78+ | 15,81+ 6,88+ | 5,57+ | 4,51+ | 3,72+ | 3,12+ |21,97+0,
alginate ZIEDOH 000 10,12 | 032 | 0,71 | 0,16 | 0,08 | 041 | 0,11 | 037 07
Ham luong 22,00+ 0.06 20,46+ | 19,35+ | 17,79+ 15,82+ 6,92+ | 5,56+ | 4,46+ | 3,68+ | 3,12+ | 22,00+
vitamin C ’ ’ 0,14 0,49 0,35 0,52 | 0,22 | 0,30 | 0,11 | 0,19 0,22 0,06
Hoat tinh chong | 148,81+6,5 | 138,89+ | 130,72 | 121,33 | 106,90 46,56+ | 37,99 | 30,13 | 26,22 | 20,60+ | 148,81+
oxy héa téng 6 2,66 474 | £7,13 | £2,13 | 1,42 |£2,37 |£3,22 |+ 1,68 4,30 6,56
Hoat tinh khir | 168.08+7,1 | 155,45+ | 145,05 | 136.25 120,75 (52,57 42,53 | 34,36 | 29,12 | 23,67+ | 168,08+
sit 4 4,68 +7,5 | £4,07 | £2,87 | 1,76 |£2,21 [£3,29|+2,99 3,09 7,14
Hoat tinh bat 76.97+ 1.65 71,5+ | 67,82+ | 62,26+|55,33+(24,31+| 19,49 | 15,41 | 13,02 | 11,17 | 76,97+
géctudoDPPH | 2,88 | 518 | 3,51 | 1,53 | 1,48 |+1,86|+2,58|+090| 1,84 1,65
* Thong s6 ban ddu: thong sé cdc ham muc tiéu cia vién hoan ban ddu va sau khi gidi phéng hoan toan
trong thoi gian 4 gio.
4, KET LUAN VA KIEN NGHI ltia mi, tinh bot khoai mi nhan téng diém cdm quan

Cac loai carbohydrate (dextrin, pectin, duong
mia, tinh bot lda mi, tinh bot khoai mi, tinh bot bap,
guar gum va carboxymethyl cellulose) khac nhau
déu co6 thé st dung dé diéu ché vien hoan
polyphenol/chlorophyll alginate. Loai carbohydrate
va ham lwong ctia chung c6 anh hudéng 1én dic tinh
cam quan va dac tinh hoa ly cta vién hoan. Sy gia
tang ham luong carbohydrate trong vién hoan ty 1é
thuan v6i do truong nd, mat do khai luong vién hoan,
ty 1é nghich voi kha nang ban ra va kha nang giai
phong hoat chat ctia vién hoan. Vién hoan phan ra
hoan toan trong thoi gian 4 gio, ngoai trir vién hoan
stt dung guar gum. Vién hoan st dung 40% tinh bot
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hon so v6i cac viéen hoan khac. P truong no cao
nhat va kha ning ban ra nhanh nhat tim thdy tuong
tng & vién hoan st dung guar gum va pectin. Vién
hoan c6 mat do khéi luong cao nhat khi st dung 40%
carboxymethyl cellulose. Khi st dung dextrin, do
déng nhat khoi lwong ctia vién hoan 1a cao nhat.
Trong nghién cttu nay, tinh bot van duoc wu tién
dung trong san xuat vién hoan hon so voi pectin,
carboxymethyl cellulose va guar gum.
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EFFECT OF THE KINDS AND THE CONTENT OF CARBOHYDRATE ON SENSORY,
PHYSICOCHEMICAL AND ANTIOXIDANT PROPERTIES OF
POLYPHENOL/CHLOROPHYLL-ALGINATE PELLETS

Dang Xuan Cuong, Thai Van Duc, Vu Ngoc Boi

Dang Thi Thanh Tuyen, Pham Duc Thinh, Do Thuy Kieu

Nguyen Ngoc Bao Huy, Pham Thanh Thuan

Le Xuan Son, Dang Buu Tung Thien, Hoang Thai Ha
Summary

The paper presented the influence of carbohydrates (dextrin, pectin, CMC, guar gum, tapioca starch, corn
starch, wheat starch, and cane sugar) and their content (20, 25, 30, 35, 40%) on sensory and
physicochemical properties (swelling, half-life, active ingredient release (polyphenol, chlorophyll content,
and antioxidant activity (total antioxidant, reducing iron, and DPPH free radical scavenger)), bulk density,
and mass uniformity) of pellets containing an antioxidant polyphenols/chlorophyll-rich concentrated extract
from maize waste, vitamin C, alginate, and carbohydrates. The sensory and physicochemical properties of
antioxidant pellets were affected by the type and content of carbohydrates. 40% wheat starch, tapioca starch
brought a sensory score (19.5 points), and guar gum gave swelling (350.00+8.16%), as well as 20% pectin
providing a faster halflife (13.33+0.58 min) for the pellet, compared to other carbohydrates. The content of
polyphenol and chlorophyll and antioxidant properties released 100%, except for guar gum and
carboxymethyl cellulose pellets that released only 14.09+ 0.89 to 31.3+ 1.37 and 71.91+ 2.38 to 100%,
respectively. 40% carboxymethyl cellulose yielded the highest mass density (0.68+ 0.01 g/cm?®), and dextrin
gave the highest mass homogeneity. The results are helpful for the study and the production of different
physicochemical and biological pellets for applying in functional foods and pharmaceuticals.

Keywords: Alginate, antioxidant, carbohydrate, chlorophyll, excipients, polyphenol, pellet.
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