KHOA HOC CONG NGHE
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TOM TAT

Nghién ctru duoc thuc hién nham khao sat anh huéng cta ty 1é nguyéen lieu/nuéc (1/6, 1/7, 1/8 va 1/9
g/mL) va ty lé dau phong rang bé sung (12, 14, 16, 18% w/v) dén ham luong cac hoat chat sinh hoc
(phenolic, flavonoid va tannin), kha niang chéng oxy hoa (DPPH, FRAP, AAI), ham luong cac thanh phan
hoéa hoc (protein téng, lipid téng, duong tdng va axit téng), cac thong s6 mau siac (L', a", b" va AE) va gia tri
cam quan ctia san phdm. Két qua nghién ctu cho thdy, nuéc uéng Héng Quan cé cac dac tinh héa ly va cam
quan tot & ty 1é nguyén lieu/nudc 1/8 (g/mL) va dau phong rang bd sung 14% w/v. Tai diéu kién t6i vu nay,
san phdm cé diém d4anh gia cAm quan cao vé mau sic, mui vi, trang thai va muac do wa thich. Cac thong sé
mau sic & gia tri thich hop (L 47,78; a" 2,67; b” 9,91 va do khac mau téng AE 46,34). Ham luong cac hoat
chat sinh hoc (phenolic 10,55 mgGAE/100 g; flavonoid 6,28 mgQE/100 g va tannin 75,01 mgTAE/100 g);
hoat dong chong oxy hoa (DPPH 81,88%, FRAP 5,66 uM FeSO,/g va AAI 2,03). Bén canh do, ham luong cac
thanh phan hoa hoc nhu protein, lipid, duong va axit téng trong san phdm lan luot 1a 2,14 mg/g; 2,85%; 76,25
mg/g va 0,22%.

Tt khéa: Qua Hong Quin, hoat chat sinh hoc, khd niang chéng oxy hda, ché bién nudc gidi khat, cdc dic

tinh hoa ly va cam quan.

1. BAT VAN BE

Ngay nay, thi truong nuéc giai khat dang phat
trién rat manh voi da dang va phong phu ching loai
san phdm nhu nudc gidi khat c6 gas, tra, nudc
khoang... Véi nhip song hién dai, da s6 cac doi tuong
lao dong ban ron trong cong viéc nén co it thoi gian
dé cham soc cho sttc khde ctia minh. Déi véi nhitng
doi tuong nay thi ho lu6n mong mudn c6 nhimg san
phdm xuat phat tir thién nhién cé tac dung giai khat,
phong ngtra bénh, bd sung duong chat cho co thé.
Nam bat duoc xu huéng do, da cé nhiéu nghién ciu
ché bién nham cho ra doi cac san phdm tir nguén
nguyén liéu tu nhién c6 chita cac hoat chat sinh hoc
¢6 loi cho strc khoe con nguoi.

Trong do, qua Hong Quan (Flacourtia jangomas)
la mot trong nhing loai qua duoc tréng rong rai &
cac nuée chau A noi chung va Viet Nam noi riéng.
Qua Héng Quan c6 vi ngot, chua, hoi chat, nhung rat
thom ngon, lam diu con khat, hiru ich trong viéc giai
khat; 14 va than cay hong quan duoc nguoi dan st
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dung trong viéc diéu tri bénh da day, tieu hoa, ha sot,
chong oxy hoda va cac hoat dong gay doc té bao, tac
dung 1am se, chong viém, khtt trung va khang khuén,
duoc st dung dé chira cac bénh tieu chay, hen suyén,
vang da, cac bénh lién quan dén gan va bénh tiéu
duong Ngoai ra, qua hong quan chira nhiéu vitamin
C, K, B,, beta - caroten va khoang chat nhu Ca, K, P,
Fe va Mg. Ngoai ra, trai hong quan con chira hoat
chat phenolic, flavonoid va tannin c6 tac dung giam
dau, chong viém, khang khuédn, chong tiéu chay,
khang virus, chéng oxy hoda va tic ché hoat dong cta
enzyme amylase vi thé gop phan vao viéc diéu tri
bénh dai thao dwong [1], [2], [3], [4], [5], [6].

Qua do, cho thay qua Hong Quan rat giau chat
dinh duong, tot cho sic khoe. Tuy nhién & Viét Nam,
cac nghién ctu ché bién tir qua nay con kha it, qua
chi thuong duoc stt dung dé an tuoi hodc ngam ruou.
Do vay, viéc nghién cttu mot s6 yéu t6 anh hudéng
dén chat luong trong ché bién nudéc udng tir qua
Hong Quan la rat can thiét nham tao ra san phim
méi c6 ngudn goc tir tue nhién, chira nhiéu hoat chat
sinh hoc tot cho stc khée va mang tinh tién dung;
g6p phan da dang hoa cac san phdm nudc udng trén
thi treong cling nhu gidi quyét dau ra va tang gia tri
cho qua hong quan. Dé xay dung duwoc quy trinh ché
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bién hoan chinh, thi buéc nghién ctru dau tién can
thuc hién 1a khdo sat kha nang phoi ché
nudc/nguyeén lieu va ty 1é dau phong rang bo sung 1a
rat quan trong, béi vi né lién quan dén hiéu qua thu
hoi, chat luong dinh dudng va cdm quan clia san
pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vt lieu

Qua hong quan duwoc mua tir mot nha vuon &
ving nui huyén Tinh Bién tinh An Giang. Cac phu
gia st dung nhu duong sucrose RE (Cong ty Puong
Bién Hoa); CMC va xanthan gum (LD Carlson,
Phap); dau phong (Xuan Hong).

Cac thiét bi sit dung: May so mau UV - VIS
Spectrophotometer (SPUVS, model SP-1920, Japan),
can phan tich (Adventer, Nhat Ban), may xay
(Philips 600 W, Nhat), may do pH (HI2002-0, My),
may do mau (Konica Minolata, CR - 400, Nhat).

Cac hoéa chat st dung: hoéa chat chuin (axit
gallic, axit tannic, quercetin), thudc thtt (folin -
cioalteau, folin - denis) ctia hang Sigma/Aldrich, My
va Merck, Dtc; mot s6 hoa chat phan tich (Na,COs,
CH3;COONa, Ethanol, AICl;, FeCls... ) cua hang AR,
Trung Quéc va Hemedia, An Po.

2.2. Phuong phép nghién ctru

- Quy trinh ché bién: Nguyén lieu (qua hong
quan) — Rira sach — Xay min (b6 sung nuodc, dau
phong rang) — Loc — Diéu chinh (brix va pH) —
Gia nhiét — Phoi ché (CMC va xanthan gum) — Rot
chai — Thanh truing — Lam ngudi — Thanh pham.

- Dya vao quy trinh ché bién, tién hanh khao sat
thi nghiém & cong doan xay min voi viéc b6 sung
nuéc va dau phong rang. Thi nghiém dugc bo tri
hoan toan ngau nhién véi 2 nhan t6 véi 3 lan lap lai.
Nhan t6 ty lé nguyén lieu/nuéc duoc khao sat & 4
muc do (1/6, 1/7,1/8 va 1/9 w/v) va ty 1é dau phong
rang b6 sung (12, 14, 16 va 18% w/v).

- Chi tiéu thu nhan: Ham luwong cac hoat chat
sinh hoc (phenolic, tannin va flavonoid), kha nang
chong oxy héa (DPPH, FRAP va AAI), thanh phan
hoa hoc (duong téng, axit tong, protein téng va lipid
téng), cac thong s6 mau sic (L', a, b" va AE) va gia
tri cAm quan cta san pham.

2.3. Phuong phép phan tich céc chi tiéu

- Phan tich cac hoat chat sinh hoc: Phenolic theo
phuong phap Folin-Cioaclteu [7], két qua thé hién 1a

milligram duwong luong axit gallic trén 100 g
(mgGAE/100 g); flavonoid theo phuong phap
Aluminium Chloride Colorimetric [8], két qua thé
hién 1a milligram duong luong quercetin trén 100 g
(mgQE/100 g); tannin theo phuwong phap Folin -
Denis [9], két qua thé hién milligram duong luong
axit tannic trén 100 g (mgTAE/100 g).

- Phan tich céac thong s6 mau sac san pham (gia
triL’, a", b") st dung may do mau colorimeter [10] va
do khac mau téng AE duoc tinh theo cong thic:

se= (L, LY +(a,—a’} +(6,~5)

Trong do: L,, a,, b, 1a gia tri do cia mau trang
(blank) va L", a", b" 1a gia tri do ctia mau thi nghiém.

- Phuong phap danh gia cam quan: Thuc hién
theo phuong phap mo ta cho diém (theo thang diém
5) dé chon ra mau c6 mau sic, mui vi, trang thai tot
nhat va thang diém Hedonic (thang diém 9) dé danh
gia muic do wa thich ctia san pham [11]. Thanh vién
tham gia danh gia cam quan la 15 nguoi, duoc tap
huan trudc khi danh gia.

- Phan tich thanh phan héa hoc: Protein téng
phuwong phap Bradford [12], lipid téng theo phuong
phap soxhlet, axit tdng phwong phap chuin do bang
NaOH 0,1N va duong tong theo phuong phap phenol
[13].

- Xac dinh kha ning chong oxy hoéa: kha nang
khit goc tv do DPPH theo phuwong phap duwoc mo ta
bdi Aluko va cs (2014) [14]; kha nang khtr sit FRAP
theo phuong phap ctia Adedapo va cs (2009) [15];
tong nang luc khtt AAI theo phuong phap cta
Nguyén Thi Minh Ta (2009) [16].

2.4. Phuong phép phan tich théng ké

Str dung phan mém Statgraphics Centrious XVI
va excel dé phan tich cac so6 liéu thi nghiém bang
thong ké ANOVA, so sanh su khac biét nhé nhat
gitta cac mau qua phép thir LSD va vé cac do thi bé
mat dap timg va duong muic cac hop chat sinh hoc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng dén ham lwong cic hoat chét
sinh hoc trong san phdm

Két qua nghién cttu cho thay su thay d6i ty le
gitta nguyén liéu/nudc va dau phong bé sung ciing 1a
mot trong nhimg yéu t6 quan trong quyét dinh tang
hay giam cac hoat chat sinh hoc ciing nhu gia tri cdm
quan va dinh duong ctia san pham.
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Bang 1. Ham lirgng cac hoat chét sinh hoc ciia san phdm theo ty 1& ngyén lieu/nuéc
va dau phong rang bd sung

A 1 . , Ham luong cac hoat chat sinh hoc
Ty lé gitta hong quan/nudc - - -
W/v) Phenolic Flavonoid Tannin
(mgGAE/100 g) (mgQE/100 g) (mgTAE/100 g)
1/6 21,05* 7,932 112,09
1/7 17,38 7,69 90,72>
1/8 12,55¢ 6,73" 70,37¢
1/9 12,72¢ 6,65 64,284
Miic y nghia *x *x *x
Ty lé dau phong rang ' Ham luong cac hoat.ché{t sinh hoc .
%, w/v) Phenolic Flavonoid Tannin
(mgGAE/100 g) (mgQE/100 g) (mgTAE/100 g)
12 14,82¢ 6,81¢ 80,15¢
14 15,56" 7,05 82,09°
16 15,71° 7,45% 83,45"
18 17,60? 7,69 91,77¢
Mtic y nghia *x * *x
Trung binh téng + SD 15,92 + 0,49 7,25+0,39 84,36 + 0,96
Miic y nghia tuong tac *k ns *x

Ghi chu: SO liéu trung binh (n=3); cdc trung binh nghiém thitc mang céc ky tir khdc nhau trong cung mot
cot thé hién sur khéc biét ¢ y nghia thong ké vor (*) P<0,05; (**) P<0,01 va (ns) P>0,05.

Bang 1 cho thdy, ty lé héng quan/nudc va dau
phong rang c6 anh huong ro rét dén ham luong cac
hoat chat sinh hoc. Ham luong cac hoat chat sinh
hoc c6 xu huéng giam khi tang luong nudc bé sung.
Cu thé ham luong phenolic, flavonoid va tannin cao
nhat ¢ ty 1é 1/6 va cé su khac biet thong ke so voi
cac mau con lai, tuy nhién flavonoid chua co su khac
biet thong ke gitta mau 1/6 va 1/7. Diéu nay c6 thé
giai thich do ham luong cac hoat chat sinh hoc bi pha
loang di khi luong nudc duoc bé sung vao san pham
tang. Nguoc lai, khi b6 sung dau phong rang lan luot
ter 12 - 18%, thi ham luong cac hoat chat sinh hoc cé
xu huong tang, cao nhat ¢ ty le 18%. Do trong dau
phong ngoai protein, vitamin va khoang chat thi con
chita polyphenolic, phenolic axit, flavonoid va p-
courmaric axit [17]. Theo Bele va cs (2010) [18]
nhom tannin thily phan cé thé duoc tao thanh tir qua
trinh ester ctia duong hodc polyol véi nhiéu phan tir
axit phenolic. Phan tr dwong thuong 1a glucose. Axit
phenolic c6 thé 1a axit gallic (gatotannin) hay axit
hexahydroxydiphenic va dan xudt la axit
dehydroxylhexahydroxydiphenic, axit ellagic
(ellagitannin). Cac thanh phan polyphenolic c6 trong
dau phong khi ché bién c6 thé tham gia phan tng tao

thanh cac tannin thily phan tuong tng tir d6 sé lam
cho ham luong tannin trong san pham.

3.2. Anh hwéng dén kha ning chéng oxy héa ciia
san phidm

Bén canh d6, nghién cttu con xac dinh kha nang
chong oxy hoa thong qua kha ning khir goc tu do
DPPH, chi s6 chong oxy héa AAI va kha nang khit
sat FRAP.

DPPH{%)

)

]
0472 I

FRAF (M F

& itiu phismg rang (%)

Hinh 1. D6 thi thé hién kha niing chéng oxy héa
(DPPH, FRAP, AAJ) theo ty lé héng quan/nudc va
dau phong rang b sung
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Hinh 1 cho thdy, ty l¢ héng quan/nu6c c6 anh
hudéng dén kha niang chong oxy hoa DPPH, AAI va
FRAP & mtc y nghia 5%. Cu thé khi ting ty lé hong
quan/nuéc (w/v) tx 1/6 dén 1/9 w/v, kha ning
chong oxy hoa DPPH, AAI va FRAP déu c6 xu huéng
giam. Kha ning chéng oxy hoa dat gia tri cao nhat &
ty le 1/6 lan luot 1a 93,37%; 2,19; 3,47 uM FeSO0,/g
dén ti lé 1/9 kha niang chong oxy hoa giam lan luot 1a
84,29%, 2,03 va 2,10 uM FeSO,/g. Theo nghién ctu
ctia Klimczak va cs (2007) [19] cho thdy nudc trai cay
c6 hoat tinh chéng oxy hoéa cao khi chita nhiéu
vitamin C va cac hop chat phenolic. Nghién cttu cia
Gardner va cs (2000) [20] cho thdy, vitamin C va
polyphenol téng c6 trong nudc trai cay twong quan
chat ché voi kha nang chong oxy hoa duoc xac dinh
theo thit nghiém FRAP. Do d6, khi ting lwong nudc
b6 sung so voi nguyén lieu thi ham luong cac hoat

chat sinh hoc gidm nén kha nang chong oxy hoa
ciing ¢6 xu huong giam.

Khi b6 sung dau phong rang lan luot tir 12 - 18%,
thi kha ning chéng oxy hoda c6 xu huong ting, trong
d6 kha nang khtt goc te do DPPH (ting tir 87,72 -
89,81%); kha nang khir sit FRAP (dao dong tir 2,55 -
2,99 uM FeSO,/g) va chua c6 khac biét so véi cac
mau con lai & mirc (P>0,05). Tuy nhién, chi s6 chong
oxy hoéa AAI lai c6 xu huéng giam nhe (giam tir 2,15
xuong 2,08). Cac nghién cttu da chi ra rang dau
phong c6 chita ham luong cao chat chong oxy hoa
phenolic, 1am kha ndng chat choéng oxy hoa tong len
toi 22% [21]. Do d6 khi ting ty 1é dau phong b sung
thi kha nang chéng oxy hoa ctia mau san ph4dm c6 xu
huong tang.

3.3. Anh hudng dén cac thanh phan héa hoc
trong san pham

Bang 2. Anh huéng ciia ty 1é pha loang nuweée va phéi ché dau phong rang dén ham lwong cac chit héa hoc ctia

san phdm
a1 . , Ham luong cac chat héa hoc
Ty lé gitta hong quan/nudc - " — — —
W/v) DPuong tong Axit tong Protein tong Lipid tong
(mg/g) (%) (mg/g) (%)
1/6 108,38 0,222 5,64? 3,27°
1/7 105,35" 0,222 5,582 2,912
1/8 88,78¢ 0,18 3,28P 2,34°
1/9 86,754 0,18 2,17¢ 1,01¢
Ml:l’C y ngh’l“a * % * * % * %
Ty 1¢ dau phong rang bo sung = Ham 1 - chat ho? h(‘lC =
%, w/v) Duong tong Axit tong Protein tong Lipid tong
(mg/g) (%) (mg/g) (%)
12 93,16¢ 0,16° 3,57¢ 0,88¢
14 93,87¢ 0,20P 3,80 2,21¢
16 97,42° 0,212 3,97 2,86
18 104,82? 0,232 5,322 3,58
Mitc y nghia *% * % *% *%
Trung binh téng + SD 97,31+ 1,35 0,20+ 0,02 97,31+1,35 238+028
Mitc y nghia tuong tac *x ns *x *x

Ghi chu: S0 liéu trung binh (n=3); cdc trung binh nghiém thirc mang cdc ky tir khac nhau trong cung mot
cot thé hién swr khdc biét cé y nghia thong ké vor (*) P<0,05; (**) P<0,01 va (ns) P>0,05.

Bang 2 cho thdy, ty lé gitta héng quan/nudc va
dau phong c6 anh hudng dén ham luwong cac chat
hoa hoc (duwong tong, axit téng, protein tong, lipid
téng) trong san pham & muc y nghia 5%. Ham luong
cac chat trén déu c6 xu huéng giam khi tang ty lé
nudc bé sung. Cu thé ham luong duwong téng (gidm
tir 108,38 xudng 86,75 mg/g), ham luong axit tong
(gidam tir 0,22 xuong 0,18%), ham luong protein tong

(gidm tir 5,64 xuong 2,17 mg/g) va lipid tong (giam
tir 3,27 xuong 1,01%). Nguyén nhan 1a do khi ting
luong nuodc thi ham luwong cac chat sé giam. Tuy
nhién, thanh phan héa hoc (duong téng, axit tong,
protein téng, lipid téng) ctia cac mau san pham lai co
xu huéng ting khi ting ty lé dau phong bd sung tir
12 - 18%. Ham luong cac chat dat gia tri cao nhat lan
Iwot 1a 104,82 mg/g; 0,23%; 5,32 mg/g; 3,58% & ty 1é
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dau phong 18% va c6 su khac biét so v6i cac mau con
lai. Do thanh phan héa hoc ctia dau phong rat giau
protein, lipid, chat xo, vitamin, carbohydrate [22].

3.4. Xay dung cac phuong trinh hdi quy, vé cac
@6 thi bé mit dap tmg va dudng mirc d€ du doan sy
bién d6i ciia cac hoat chat sinh hoc, kha ning chéng
oxy héa va cac thanh phan héa hoc trong sdn phdm

Tt so lieu thu thap duwoc, st dung phan mém
Statgraphics Centrious XVI dé xay dung cac phuong
trinh héi quy du doan su thay d6i ham luong céc hoat
chat sinh hoc, kha nang chong oxy héa va cac thanh
phan héa hoc ctia cia mau san phdm theo cac nhan
t0 khao sat. Cac phuong trinh duoc thiét ké theo
dang thtrc bac 2, voi dang chung Z = aX + bY + cX? +
dY? + eXY. Két qua cho thay cac phuong trinh xay

dung duoc (Bang 3), déu c6 hé so xac dinh R? > 0,85.
Heé s6 xac dinh R? R%,; va gia tri P clia cac phuong
trinh duoc ldy ra tir két qud chay chuong trinh
Statgraphic trong qua trinh phan tich thiét ké cac
phuong trinh héi quy. Theo Guan va Yao (2008) [23]
cac mo hinh hoi quy c6 hé s6 xac dinh twong quan R?
> 0,80 thi c6 su twong thich tot gitra mo hinh va thuc
nghiém, vi vay co thé st dung cac phuong trinh dé
du doan cho su bién d6i vé ham luong phenolic,
flavonoid va tannin; kha niang chong oxy hoa DPPH,
FRAP va AAI; ham luong cac thanh phan héa hoc
protein, lipid, duong téng va axit tdng trong san
pham theo ty lé hong quan/nudc va dau phong da
khao sat. Sy bién déi nay co6 thé nhin thay ro qua cac
dé thi bé mat dap tmg va duong muic (Hinh 2).

Bang 3. Cac phuong trinh héi quy die doan sy thay @i ham liong cac hoat chét sinh hoc,
kha ning chong oxy hoéa va thanh phan héa hoc clia san phdm

Phuong trinh hoi quy R? R%4 P

Phenolic (mgGAE/100g) =-3,894X + 1,716Y - 0,372XY + 0,437X?- 0,060Y2 | 98,29 | 98,14 | 0,0000
Flavonoid (mgQE/100g) = 0,364X + 0,882Y + 0,023XY - 0,078X?- 0,030Y? 99,02 | 98,93 | 0,0000
Tannin (mgTAE/100g) = 262,249 - 75,606X - 11,106Y + 0,128XY + 3,821X? 8548 | 8375 | 0,0000
+0,038Y?

DPPH (%) = 10,885X + 7,989Y — 0,166XY - 0,768X? - 0,165Y* 99,91 | 99,90 | 0,0000
AAI = 0,849X + 0,193Y - 0,007XY - 0,020X? - 0,004Y? 99,88 | 99,87 0,0000
FRAP (uM FeS0,/g) = 0,104X + 0,420Y - 0,049*X*Y + 0,013X? + 0,001Y? 96,29 | 9595 | 0,0000
buong tong (mg/g) = 20,030X + 8,361Y + 0,479XY - 2,339X2 - 0,223Y? 98,26 | 98,10 | 0,0000
Axit tong (%) =-0,030X + 0,032Y - 0,004XY + 0,003X2 - 0,001Y? 97,03 | 96,76 | 0,0000
Protein téng (mg/g) = 4,089X — 0,399Y + 0,033XY - 0,389X? + 0,038Y? 88,66 | 87,61 0,0000
Lipid téng (%) = -57,397 + 9,367X + 4,822Y — 0,432XY - 0,242X? - 0,038Y> 89,26 | 87,98 0,0000

Ghi chu: X: Ty Ié hong quan/nuoc (X = 1/6 - 1/9 w/v); Y- Ty Ié dau phong (Y =12 - 18% w/v).

—

Hinh 2. D6 thi bé mat dap (g va durong mirc thé hién sir thay d6i ham lirong cac hop chét sinh hoc (phenolic,
flavonoid, tannin), kha nang chdng oxy héa (DPPH, FRAP, AAI), thanh phan héa hoc (protein, lipid, duong
téng, axit tdng) theo ty 1é hdng quan/nuéc va dau phong rang bé sung
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Bang 4. So sanh két qua thure nghiém va két qua di doan tir cac mé hinh héi quy
ctia mdt s6 chi tieu phan tich chinh da xay dung

) Két qua Két qua suy doan

Chi tieu thue n;(glhiém ttr pgu’o*ng}‘;rinh @ | Suchénh lech (%)
Phenolic (mgGAE/100 g) 10,55 10,94 3,56
Flavonoid (mgQE/100 g) 6,28 6,48 3,09
Tannin (mgTAE/100 g) 75,01 77,03 2,62
DPPH (%) 81,88 80,49 1,69
FRAP (uM FeSO,/g) 5,66 5,78 2,08
AAI 2,03 2,01 0,98
Protein (mg/g) 2,14 2,15 0,47
Lipid (%) 2,85 2,74 3,86
Duong téng (mg/g) 76,25 75,32 1,22
Axit téng (%) 0,22 0,23 4,55

Ghi chi: @ Puroc tinh todn tir viéc gidi cdc phuong trinh hoi quy 6 bang 3, voi X = 1/8vad Y = 14.

Bang 4 cho thdy, ham luong cac hoat chat sinh
hoc (phenolic, flavonoid, tannin); kha niang chéng
oxy héa (DPPH, FRAP va AAI); thanh phan hoa hoc
(protein, lipid, duong téng va axit tng) cta san
pham tir két qua phan tich thuc nghieém va két qua
suy doan tir cac mo hinh hodi quy c6 suw chénh lech

nho khong qua 5%, dao dong 0,47 — 4,55%. Diéu nay
cho thdy cac mé hinh xay dung c6 do chinh xé4c cao
va c6 thé ung dung tot.

3.5. Anh huéng dén cac thong sé mau sic va gia
tri cAm quan ctia san phdm

Bang 5. Gi4 tri cac thong s6 mau sic ciia san phdm theo ty 1& hdong quan/nudc va dau phong rang bd sung

Ty lé gitra hong quan/nuéc Gia tri cac thong s6 mau sic
(W/v) L a’ b’ AE
1/6 46,28" 3,322 11,16* 48,042
1/7 46,46° 3,04° 10,68 47,77
1/8 47,45 2,51¢ 9,32¢ 46,59
1/9 47,68 2,43¢ 9,07° 46,33°
Ml:rcyngh'l'a * % * % * % * %
Ty lé dau phong rang Gia tri cac thong s6 mau sic
%, w/v) L a’ b AE
12 47,732 2,66° 9,48° 46,35¢
14 46,95 2,83 10,07 47,19
16 46,91° 2,82 10,15 47,24°
18 46,28° 2,99° 10,53? 47,942
Mirc y nghia *% * *% * %
Trung binh téng + SD 46,97+0,29 283+0,13 10,06 £ 0,31 4718+0,3
Mtc y nghia tuong tac *k * x *

Ghi chu: So liéu trung binh (n=3); cdc trung binh nghiém thitc mang céc ky tir khdc nhau trong cung mot
cot thé hién swr khac biét cé y nghia thong ké vor (*) P<0,05; (**) P<0,01 va (ns) P>0,05.

Bang 5 cho thay, ty 1é nuoc va dau phong c6 anh
hudng dén gia tri L (thé hién do sang t6i, c6 gia tri
100-0), a* (thé hién gia tri + mau do va gia tri - mau
xanh duong), b" (thé hién gia tri + cho mau vang va
gia tri - mau xanh 14), 36 khac mau AE. Khi ting ty 1é
héng quan/nudc tir 1/6 - 1/9 w/v, thi gia tri L ctia cac

mau san phdm c6 xu huong ting (L ting tir 46,28 -
47,68), tuy nhién gia tri a’ va b" c¢6 xu huéng giam (a°
giam tir 3,32 xuong 2,43) va (b" giam tir 11,6 xuong
9,07). Do khi tang luong nuéc b6 sung, dich hong
quan bi pha loang khién mau siac cé xu huéng sang
lén va mau sac nhat dan. Con do khac mau tong AE c6
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xu huong ty 1é nghich véi gia tri L', Khi tang ty 1é dau
phong b sung tir 12-18% thi gia tri L c6 xu huéng
giam tir 47,73 xuoéng 46,28, con gia tria’ va b" cé xu
hudéng tang lan luot 1a 2,66 tang 2,99 va 9,48 ting
10,53. Két qua nay cho thay khi tang ty le dau phong
thi san phdm c6 mau sic saim hon. Diéu nay c6 thé
duwoc giai thich do anh hudng ctia qua trinh xit ly
nhiét c6 thé lam tang phan tmg héa nau khong
enzyme nhu phan tmg maillard, c6 lién quan dén viec
tang su phat trién cta sic t6 melanin va do d6 san
phidm sadm mau hon [24]. Tt d6, do khac mau tong
AE c6 xu hudéng tang.

T3 ¢ Ming quins‘niiie fw'v) T W s phiing raag %)

sMin e OME Y BTt OMpLT O sic =M. @ g thii - =ML

Hinh 3. Do thi thé hién diém d4nh gi4 cAm quan cta
san ph4m theo ty 1¢ hong quan/nudc va dau phong
bd sung

Thém vao do, @€ chon dugc ty 1lé hong
quan/nudc va dau phong rang bé sung t6i vu cho thi
nghiém nay, nghién cttu con tién hanh phan tich cam
quan (vé mau sidc, mui vi va trang thai) ctia cac mau
san phdm theo phuong phap mo ta cho diém [11].
Két qua phan tich danh gia cam quan duwoc thé hién
ro qua biéu dd6 (Hinh 3). Vé mau sic, khi tang ty lé
nudc bé sung tir 1/6 lén 1/9 thi diém cam quan vé
mau sic cta san phidm co6 xu huong ting va cao nhat
4,44 &ty le 1/8, c6 su khac biet thong keé so voi cac ty
1é con lai & mitc y nghia 5%. Vi & ty 1& 1/8, mau sic
ctia san pham hai hoa c6 mau vang nau dic trung cta
san pham. Bén canh d6, & ty lé dau phong 14% c6
diém cdm quan vé mau sic cao nhat 4,31 va c6 xu
hudéng giam & ty 1é 16% va 18%, vi & ty 1é nay thi ham
luong chat kho san phdm ting, nén trong qua trinh
gia nhiét, diém soi san phdm tang va anh huéng xau
dén mau sac. Vé mui vi, khi tang ty 1é nuoc diém cam
quan c6 xu huéng tang. O ty lé hong quan/nuoc 1a
1/8 c6 diém cam quan cao nhat (4,36 diém) tao duoc
mui vi hai hoa, tuy nhién chua cé su khac biét thong
ké voi mau 1/7 (4,03 diém), & ty 1é nuoc thap 1/6 hay
ty 1é nudc cao 1/9 san pham chua tao dwoc mui vi tot

(khi mau chta lvong hong quan thap chuwa cam nhan
duwoc mui vi hong quan, khi luong héng quan nhiéu
c6 mui tot nhung vi chua va chat cao). Trong qua
hong quan co chia cac axit httu co nhu axit tartatric,
axit malic [25]. Do d6 vi chua dic trung ctia san
phdm twong tu nhu me, nén khi luong hong quan
nhiéu sé c6 vi chua git gay cam giac kho uong. Viéc
b6 sung ty lé dau phong vao san phadm sé lam cho
san pham thom hon, béo hon va voi ty 1é cao sé lam
mat di mui vi dic trung cua héng quan. Nen diém
cam quan ctia san pham dat cao nhat & ty 1é 14% dau
phong (4,22 diém), tuy nhién chua khac biét thong
ké véi mau & ty 1é 12 va 16%. Vé trang thai, dat diém
cam quan cao nhat 1a & ty 1é nuéc b6 sung 1/8 (4,56
diém) tuy nhién chua cé su khac biét thong ke so voi
mau 1/7. Khi bé sung dau phong 14%, diém cam
quan dat cao nhat (4,47 diém) va khac biét voi cac ty
lé con lai & muc y nghia 5%. Khi ty 1é nudc bé sung
giam va ty lé dau phong tiang thi san phidm sé co
trang thai dac, diém cam quan thap do chua tao duoc
trang thai dic trung cta san phdm nudc gidi khat va
nguoc lai ty 1é pha loang ting va ty lé dau phong
giam trang thai san phdm rat loang. Mirc d6 ua thich
(MDUT) san phdm duwoc danh gia theo thang diém
Hedonic [11], cadc cam quan vién danh gid dua vao
cac tiéu chi chung vé mau sac, mui vi va trang thai
ctia san pham ma c6 nhan dinh va cho diém. Hinh 3
cho thdy mutc do ua thich cta san phdm néi chung
duoc danh gia cao & mau co ty lé hong quan/nuéc
1/8 w/v va ty 1é dau phong rang 14% w/v lan luot 1a
7,56 va 7,58 diém va khac biét y nghia théng ke so
vOi cac mau con lai.

4. KET LUAN

Qua két qua phan tich va danh gia cac chi tieu
cho thay ty lé hong quan/nudc va dau phong rang bé
sung toi wu 1la 1/8 (g/L) va 14%, san phdm thu duoc
c6 chita ham luong cac hoat chat sinh hoc, kha nang
chong oxy hoa va ham luong cac chat héa hoc tot;
mau sic, mui vi, trang thai dac trung cho san phim
nuoc giai khat. Tai diéu kién t6i wu, san phdm c6 ham
luong cac hoat chat sinh hoc phenolic 10,55
mgGAE/100g; flavonoid 6,28 mgQE/100g; tannin
75,01 mgTAE/100g; kha niang chong oxy héa DPPH
81,88%; AAI 2,03; FRAP 5,66 uM FeS0,/g, thanh phan
héa hoc gom duong téng 76,25 mg/g; axit téng 0,22%;
protein tong 2,14 mg/g; lipid téng 2,85%; cac thong s
mau siac L" 47,78; a" 2,67; b" 9,91 va AE 46,34. Day 1a
két qua nghién cttu buéc dau trong quy trinh xay
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dung ché bién nudc uong giau chat dinh duong tir
qua Hong Quan.

L0 CAM ON

Nghién cuu duoc tii tro boéi Pai hoc Quoc gia
thanh pho Ho Chi Minh trong khuon kho dé tai ma
s6 “C2021-16-03”.
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EFFECT OF MATERIAL/WATER RATIO AND ROASTED PEANUT ON PHYSICOCHEMICAL AND
SENSORY PROPERTIES OF READY - TO - DRINK (RTD) BEVERAGE FROM Flacourtia jangomas FRUITS

Nguyen Duy Tan, Vo Thi Xuan Tuyen,

Phan Uyen Nguyen, Le Thi Thuy Diem, Vo Quan Huy
Summary

The study was conducted to investigate the effect of material/water ratio (1/6,1/7,1/8 and 1/9 g/mL) and
additional roasted peanut ratio (12, 14, 16 and 18% w/v) to the content of bioactive substances (phenolic,
flavonoid and tannin), antioxidant capacity (DPPH, FRAP, AAI), content of chemical components (total
protein, total lipid, total sugar and total acid), color parameters (L, a, b and AE) and product sensorial
values. Research results showed that the Flacourtia jangomas drink product had good physicochemical and
sensory propertiesat at the ratio of materials/water 1/8 (g/mL) and roasted peanuts supplemented with 14%
w/v. This optimal condition, the product had high sensory evaluation score of color, taste, status and
preference level. The color parameters had available value such as L*, a*, b* and total color difference AE
arranged 47.78, 2.67, 9.91 and 46.34. The content of bioactive substances presented in product including
phenolic, flavonoid, tannin were 10.55 mgGAE/100 g, 6.28 mgQE/100 g, 75.01 mgTAE/100 g); antioxidant
activity as DPPH, FRAP and AAI were 81.88%, 5.66 ptM FeSO4/g and 2.03. Besides, the content of total
protein, lipid, sugar and acid in product were 2.14 mg/g; 2.85%; 76.25 mg/g and 0.22%, respectively.

Keywords: Flacourtia jangomas fruits, bioactive substances, antioxidant ability, beverage processing,

physicochemical and sensory properties.

Nguoi phan bién: PGS.TS. Dd Vian Chuong
Ngay nhan bai: 3/6/2022

Ngay thong qua phan bién: 4/7/2022
Ngay duyét dang: 18/7/2022

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2022 57



