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CHE BIEN NUOC GIAI KHAT GIAU HOP CHAT
SINH HOC TU CAY THUOC DOI
(Pouzolzia Zeylanica L. Benn)

Nguyén Duy Tan', Tran Phwdc Giang?, Vo Thi Xudn Tuyén’

Nghién ciru duoc thyc hién dé khao sat anh huong cua nhiét do sdy (50°C, 60°C, 70°C,
80°C va 90°C); anh huong cua nhiét do (65°C, 75°C, 85°C va 95°C) va thoi gian (15 phut,
30 phat, 45 phat va 60 phit) trich ly dén gia tri cam quan, do hap thu A, ham lugng chat hoa
tan tong va cac hoat chat sinh hoc (phenolic téng, anthocyanin va tannin) trong dich trich ly;
anh huong cua viéc phdi ché oBrix (8, 10, 12 va 14) va pH (3.4, 3,6, 3,8 va 4,0) dén d6 hap
thu A, gia tri cAm quan va muc d6 wa thich san pham; anh huéng cua nhiét do (65°C, 75°C,
85°C va 95°C) va thoi gian giit nhiét thanh tring (10 phut, 20 phit, 30 phat va 40 phat) dén
ham lugng cac hoat chat sinh hoc trong san pham. Két qua cho thay cay thudc doi sy & 60°C
tir 4o am ban dau 89,65% xudng con khoang 5% va trich ly & 85°C trong thoi gian 45 phut
v6i ty 18 thude doi/nude 1a 1/45 (w/v) dich trich ly thu duge c¢6 gia tri cam quan cao, ham
luong chat hoa tan téng cting nhu céc hoat chét sinh hoc thu dugc & ty I¢ cao nhat; phéi ché
san pham bang duong phén va acid (citric/ascorbic =1/1) dén Brix = 12° va pH = 3,8 tao cho
san pham c6 gia tri cam quan hip dan va mirc do wa thich cao; san phim dugc thanh tring
& 85°C trong 20 phut dam bao duoc chi tiéu an toan vi sinh thyc pham va giit dugc cac hoat
chét sinh hoc & muc cao.

Tur khoa: Cay thuéc doi, ché bién, hop chat sinh hoc, nuoc giai khat, trich ly, thanh trung.

I. PAT VAN DE

Viét Nam 13 mot trong nhitng qudc
gia c6 nhiu loai cay cd cé tinh chat
duogc li€u. Trong do, cay thudc doi cod
tén khoa hoc Pouzolzia Zeylanica L.

cac vi thube khac [1]. Thanh phan cac
hoat chit sinh hoc dugc tim théy trong
ciy thude doi 1a phyllanthin, metyl stea-
rat, isovitexin, vitexin, quercetin, alka-
loids, glycosides, polyphenolic, tannin

Benn dugc trong kha phd bién va phat
trién tot trong diéu kién khi hau & Viét
Nam. Theo Pong y, cay thudc doi c6
vi ngot nhat, tinh mat, c6 tdc dung chi
khai, tiéu dom, dung chira ho lau ngay,
ho lao, viém hong, viém thanh phé
quan... ¢ thé sic udng hoic st dung
dang cao, dung riéng hodc phdi hop voi

va flavonoids; cac chét nay c6 hoat tinh
khang khuan kha manh dbi voi cac vi
khuan duong ho hap va dudng tiéu hoa,
¢6 kha nang chéng oxy hoa tot va co
thé rc ché sy phat trién cua té bao ung
thu [2, 3]. Vi thé “viéc nghién ctu trich
ly cac hoat chat sinh hoc tir cdy thudc
doi va timg dung vao ché bién nudc giai
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khat” 13 rat can thiét. Dy 1a san pham
moi, ¢ hoat tinh sinh hoc cao, tién loi
trong viéc st dung, c6 thé phong ngira
va hd trg dicu tri mot s6 bénh duong
ho hap Lam phong phu thém céc san
pham dugc ché bién tir cdy thudc doi
cling nhu bd sung thém tai liéu nghién
ctru vé cay thube doi con rat khan hiém
& Viét Nam.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

- Quy trinh nghién ctru: cay thude doi
— xur Iy — say kho — trich ly — loc
—> phdi ché — rot chai — dong nap —
thanh tring — 1am ngudi — san pham.

- Nguyén lidu chinh: Cay thudc doi
dugc mua tir chg Long Xuyén (chiéu
cao tur 20-30 cm). Cac nguyén liéu phu
khac nhu duong phen, acid citric va
acid ascorbic dugc mua tir cra hang ban
phu gia thuc pham.

- Dua vao quy trinh nghién ctru, chiing
t6i tién hanh khao sat 4 thi nghiém & cac
cong doan siy kho, trich ly, phdi ché va
thanh tring san pham. Cac thi nghiém
duoc b tri hoan toan ngau nhién va 3 lan
1ap lai. Céc chi tiéu theo doi trong tirng thi
nghiém nhu: danh gia cam quan san pham
(mau sic, mui vi) bang phwong phap mo
ti cho diém theo TCVN 5090-90 va mic
d6 ua thich san pham (MPUT) theo thang
diém Hedonic bdi 11 thanh vién. Phan
tich chat hoa tan tong theo phuong phép
sdy ¢ 105°C dén khéi luong khong doi,
acid tong theo phwong phép chuan do
bang dung dich kiém véi chét chi thi phe-
nolictalein, do d hap thu A bang may so
mau UV-VIS ¢ bude song 960 nm, ham
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luong phenolicic tong theo phuong phép
Folin-Ciolcalteau (A = 750 nm) [4] va
tannin theo phuong phép Folin Denis (A
= 700 nm) [5], anthocyanin theo phuong
phép pH vi sai [6]. Cac két qua dugc xir Iy
thong ké bang phan mém Excel va Stat-
graphic 16.0.

III. KET QUA VA BAN LUAN

3.1. Két qua thi nghiém siy khé
nguyén liéu thuoc doi:

Cay thudc doi sau khi duoce rira sach,
cat khtic dai 1-2 cm va khéi luong mau
dem say 1a 200 g dung trong khay inox
tron c6 duong kinh 30 cm. Tién hanh
sdy trong thiét bi sdy ddi luu cudng
btrc, nhan hi¢u TQ-YCO-010, kich
thudc budng sdy 550 x 450 x 550 cm.
Cac mau duogc thuc hién siy & céc
khoang nhiét d6 tir 50°C dén 90°C
xubng dén do ém 5% Két qua nghién
cuu cho thay, mau sdy O 60°C cho d1ch
trich ly c6 diém cam quan vé mau sic,
mui vi cao va khac biét thong ké so voi
cac mau say ¢ 70°C, 80°C va 90°C.
Tuy nhién chua khac biét so véi mau
sdy 50°C. Nhung vé mirc d wa thich
dugc danh gia cao nhat va khac biét so
vGi cac mau con lai. Bén canh d6, ham
luong chat hoa tan tong trong dich trich
ly & mu sdy 50°C va 60°C cao hon céc
mau con lai, tuy nhién giita chung chua
c6 su khac biét théng ké. Con do hép
thu A cua dich trich ly dugc so mau &
buoc song 960 nm, két qua cho thiy
mau sdy & 60°C c6 do hip thu A cao
nhat va khac biét so voi cdc mau con
lai. Cac s6 liéu thong ké nay duogc trinh
bay trong Bang 1.
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Bing 1. Pdnh gid dich trich ly thudc doi sau khi sdy & cdc nhigt dp khdc nhau

Nhi¢tdosdy DO hdp thu A Chét hoa tan Diém cim quan
0 (A =960 nm)  tong (%) Ny sEe  Maivi MDUT
S0 0,327¢ 0,468° 4,00° 3,92¢ 6,38"
60 0,332¢ 0,452° 4,31° 4,08° 7,15¢
70 0,316 0,398" 3,35 3,41° 6,15
80 0,313° 0,392° 3,28 3,12 5,15
90 0,307 0,368 3,21° 3,08° 5112

Ghi chii: S6 liéu trung binh (n=3); mang cdc ky tu khac nhau thé hién su khdc biét

thong ké & mirc y nghia véi p < 0,05.

Nguyén liéu thudc doi twoi c6 do 4m
89,65% theo can ban udt (866,18% theo
cin ban kho-CBK) say xudng d 4m can
dat 1a 5% theo can ban udt (48,31% theo
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CBK). Pudng cong sdy cta nguyén liéu
thuoc doi va mau sac cua dich trich ly
dugc thé hién qua Hinh 1.

Hinh 1. Pé thi biéu dién dwong cong sdy 6 600C; dich trich ly ciia
cdc mau theo nhiét dj say khac nhau.

Két qua ¢ hinh 1 cho thdy: Mau say &
60°C cho dich trich ly c6 mau sic, mui
vi va muc d6 ua thich cao. Ham lugng
chét hoa tan tong va do hap thu A cua

dich trich ly cao va khéac biét thong ké
so v6i cac mau sdy ¢ cac khoang nhiét
dd con lai. Do d6 dugc chon lam thong
s6 cho céc thi nghiém sau.
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3.2 Két qua thi nghiém trich ly nguyén
liéu thuoc doi kho bang dung moi nuée

Thi nghiém duoc thyc hién véi khdi
lwong mau 100 g thude doi kho, trich ly
v6i ty 16 nude/thude doi 1a 45/1 (viw) &
cac khoang nhiét do tir 65°C dén 95°C va

thoi gian tir 15 phat dén 60 phut. Sau khi
trich ly, cac mau dugce loc trong va tién
hanh phén tich thu nhan cac chi tiéu. Két
qua phan tich va do dat dugc thé hién qua
Béng 2.

Bing 2. Két qud thong ké cdc chi tiéu thu nhin theo thoi gian va nhiét dé trich ly

Cac chi tiéu thu nhian

Thoi gian
(phit DA(E) (l;ipggl(l]u f;lfi (;:1 lf)a Tannin  Phenolicic tong Anthocyanin
o) %) ®  (mgTAE/L) (mgGAE/L)  (mg%)
15 0,272¢ 0,308° 29,280* 15,525% 3,210°
30 0,324° 0,404° 30,323° 16,157° 3,708°
45 0,346¢ 0,459¢ 31,953¢ 16,636° 4,415¢
60 0,348¢ 0,467¢ 32,075¢ 16,694¢ 4,373¢
Cac chi tiéu thu nhan
Nhiét do
o Df (l;ip92(1}u (t_:;lji gl I?ga Tannin  Phenolicic tong Anthocyanin
nm) (%) (mgTAE/L) (mgGAE/L) (mg%)
65 0,278 0,347 28,215% 14,838* 3,250°
75 0,303° 0,382° 29,285° 16,153° 3,705°
85 0,352¢ 0,450¢ 33,050¢ 17,004¢ 4,396¢
95 0,358¢ 0,460° 33,080¢ 17,017¢ 4,455¢

Ghi chi: S6 liéu trung binh (n=3); mang cdc ky tw khac nhau thé hién su khdc biét

thong ké & mirc y nghia véi p < 0,05.

Két qua phan tich & Bang 2 cho thiy,
khi gia tang nhiét d¢ va thoi gian trich
ly thi 6 hap thu A, chat hoa tan tng,
tannin, phenolicic tong va anthocyanin
déu ting va c6 sy khac biét thong ké &
muc y nghia p < 0,05. Tuy nhién, céc
mau trich ly ¢ nhiét d6 85°C va 95°C
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va thoi gian 45 phuat va 60 phut su gia
tang chua co sy khac biét y nghia thong
ké. Do d6, mau trich ly & nhiét d6 85°C
trong thoi gian 45 phit 1a mau t6i vu
duoc chon. Ham lugng cac hoat chat
sinh hoc & méu tdi wu nay duoc tinh
toan dya vao cac phuong trinh hoi quy
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(1), (2) va (3) va thé hién rd qua cac d6
thi bé mit dap tng ¢ Hinh 2 (a, b va
c) lan luot c6 ham lugng tannin 32,23
mgTAE/L, phenolicic tong 16,51 mg-
GAE/L va anthocyanin 4,36 mg%. Bén
canh d6, méi twong quan giita d6 hap
thu A, ham luong chét hoa tan tong va
anthocyanin trong dich trich ly cling
duoc thé hién qua phuong trinh (4) va
d thi bé mat dap tmg & Hinh 2(d).

Tannin (mgTAE/L) = 4,29475 +
0,4991X - 0,0711Y - 0,0026X2 -
0,001Y2 + 0,0027XY; véi R2 = 0,979;
X la nhiét d6 va Y thoi gian trich ly (1).
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Phenolic tong (mgGAE/L)=-14,5825
+ 0,6298X + 0,1481Y - 0,0033X2 -
0,0006Y2 - 0,0009XY; voi R2 = 0,958
; X 1a nhiét do va Y la thoi gian trich
ly (2).

Anthocyanin (mg%) = -5,90618
+ 0,183X + 0,0274Y - 0,001X2 -
0,0005Y2 + 0,0005XY; véi R2 =
0,944; X 1a nhiét do; Y 1a thoi gian (3).

Do hip thu A = 0,4118 - 1,9518X
+ 4,5627X2 + 0,0009Y2 + 0,0895Y -
0,2709XY; v&i RZ = 0,976 ; X la chat
hoa tan tong va Y 1a anthocyanin (4)
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Hinh 2. Do thi bé mt ddp ikng ciia anthocyanin (a), phenolic tong (b),
tannin (c) theo nhiét dj va thoi gian trich ly; va moi twong quan giita
do hap thu A, chat hoa tan tong va anthocyanin (d)

Két qua ¢ hinh 2 cho thdy: Mau trich
ly & nhiét do 85°C trong thoi gian 45
phut 1a mau t6i vu vi ¢6 ham lugng chat

hoa tan tong, tannin, phenolic tong va
anthocyanin ¢ muc cao.
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3.3 Két qua thi nghiém phoi ché
dwdng phén va acid citric

Dich thudc doi sau khi trich ly ¢ nhiét
do va thoi gian toi uu, tién hanh loc va
phoi ché véi duong phen dén do brix (tur

8, 10, 12 va 14), acid citric/acid ascor-
bic = 1/1 dén pH (tir 4, 3.8, 3,6 va 3,4).
Sau do6, tién hanh do do hép thu A va
danh gia cam quan. Két qua duogc trinh
bay & Bang 3.

Bing 3. Két qud théng ké d@p hdp thu A va diém cam quan theo pH, Brix ciia sin phim

P6 hip thu A Piém cam quan
pH 2= p
(2 =960 nm) Mau sic Mui vi MDUT
3,4 0,392¢ 3,69° 3,74 6,57
3,6 0,388° 4,17° 3,87 6,74
3,8 0,387° 431° 4,02° 7,01°
4,0 0,383% 3,85% 3,892 6,87
AhA Piém cam quan
Do Brix D()llap thu A :
(A =960 nm) Mau sic Mili vi MDUT
8 0,381° 3,74* 3,50 6,13%
10 0,384° 3,91 3,79° 6,60°
12 0,385¢ 4,29° 4,20° 7,28¢
14 0,3934 4,09b° 4,03% 7,18°

Ghi chii: S6 liéu trung binh (n=3); mang cdc ky tu khac nhau thé hién su khdc biét

thong ké & mirc y nghia véi p < 0,05.

Két qua & Bang 3 cho thay khi thay
ddi gia tri pH va brix thi do hap thu A
s& thay ddi, & gia tri pH = 3,8 va brix =
12 cho san pham c6 gia trj cam quan vé
mau sic, mui vi va mire do va thich cao.
Tuy nhién, & gia tri pH = 3,8 diém cam
quan vé mau sic, mui vi va mac do va
thich chua c6 su khac so voi gia tri pH
= 3,6 va tuong tu & gia tri brix =12 cling
chua c6 su khac biét vé mau sdc, mui
vi va muc do wa thich so voi brix = 14.
Nhung khi phéi ché pH = 3.8 va brix =
12 s€ tao cho san phém ¢6 duge mau sic
nau do, tao dugc mui vi chua ngot hai
hoa nhat, mtc d6 wa thich cao, day la
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yéu t6 quan trong nhat trong viéc phdi
ché. Mau sic cua san pham & gia trj pH
t6i wu véi cac do brix khic nhau dugc
thé hién qua Hinh 3.

Hinh 3. Mau séc ciia san phim 6 gid
tri pH = 3,8 voi cac dp brix khdac nhau
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3.4. Két qua thi nghiém thanh trung
san pham

O thi nghiém nay, chung t6i tién hanh
khao sat anh huong ctia nhi¢t do va thoi
gian thanh tring dén ham luong cic
hoat chat sinh hoc. Két qua nghién ctru
cho thay khi ting nhiét do va thoi gian
thanh trung thi ham lugng tannin va an-
thocyanin ¢6 xu hudéng giam, con ham
luong phenolic téng (dwong luong acid

galic) c6 xu huéng ting nhe, diéu nay
cho thiy qua trinh thanh tring s& lam
cho tannin bi thuy phan tao thanh céc
acid galic tuong ung vi vay ham lugng
phenolic tong s& ting 1én theo su phan
huy cua hop chét tannin. Theo Nguyén
Thuong Dong (2006) trong nhom tan-
nin thuy phan dugc la taragallotannin c6
nhan 13 acid galic [7]. Két qua phan tich
théng ké duoc thé hién r6 qua Bang 4.

Bing 4. Ham lwong cdc chit sinh hoc trong sin phim theo thoi gian va nhi¢t dp

thanh trung

Hoat chit sinh hoc

Thoi gian "
(phut) Tannin Phenolic tong Anthocyanin
(mgTAE/L) (mgGAE/L) (mg%)
10 27,515% 17,738 4,803?
20 27,193% 17,883 4,773
30 25,945° 18,725" 4,552
40 24,363¢ 19,623¢ 4,118¢
Hoat chét sinh hoc
Nhiét do 2
(°C) Tannin Phenolic tong Anthocyanin
(mgTAE/L) (mgGAE/L) (mg%)
65 27,913 16,848 5,047%
75 27,258 16,907% 4,887°
85 26,958 17,545 4,648
95 25,788°¢ 18,669° 3,665°¢

Ghi chii: Cic chit 56 a, b, ¢ thé hién sw khdc biét thong ké ¢ mirc y nghia véi p < 5%.

Qua két qua phan tich & Bang 4 cho
thdy, khi gia ting nhiét do va thoi gian
thanh tring thi ham luong cac hoat chat
tannin va anthocyanin c6 xu hudng
giam khac biét thong ké & cac khoang
thoi gian 30 phut va 40 phut, cling nhu
& cac khoang nhiét do 85°C va 95°C,

nguoc lai ham luong phenolic tong c6
xu huong tang trong cac khoang thoi
gian va nhiét do nay. Trong khoang
thoi gian 10 phut va 20 phat va nhiét
do 65°C, 75°C va 85°C su giam va ting
ham luong cac hoat cht nay chua c6
su khac biét thong ké rd rang & mirc y
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nghia p< 0,05. Bén canh do, ham luong
céc hoat chét sinh hoc tannin, phenolic
tong va anthocyanin bién d6i trong qua
trinh thanh trung dugc du doan thong
qua cac phuong trinh (5), (6), (7) va dd
thi bé mit dap tng ¢ Hinh 4 (a, b va c).

Tannin (mgTAE/L)=6,7077+ 0,5874X
+ 0,3165Y - 0,004X2 - 0,0032Y2 -
0,0033XY; v6i R? = 0,972 trong d6 X 1a
nhiét d9, Y 1a thoi gian (5)

Phenolic tong (mgGAE/L) = 23,6105

Ham lwgng tanin (mg/l)

Nhiét dd °C) 29

Ham lugng anthocyanin {mg)

Nhiét d3 (°C)

Ham Iwong phenol téna (ma GAM)

- 0,2897X - 0,0443Y + 0,0027X2 +
0,0019Y2 + 0,0002XY; véi R? = 0,981
trong do X 1a nhiét dg, Y 1a thoi gian (6)

Anthocyanin (mg%) = -7,2427 +
0,3161X+0,1267Y -0,001Y2-0,0021X2
- 0,0012XY; véi R2= 0,940 trong d6 X 1a
nhiét d6 va Y la thoi gian (7)

Tom lai: Nhiét do thanh tring 85°C
trong thoi gian 20 phut dugc chon lam
théng sb t6i wu cho qua trinh thanh tring
vi giit dugc ham luong céc cht & mic cao.

10
o5 Thii gian (phuit)
Nhiét d3 (°C)

g5 10 Théi gian (phut)

Hinh 4. Pé thi bé mt ddp teng ciia tannin (a), phenolic tong (b) va
anthocyanin (c) theo nhiét dp va thoi gian thanh trung

3.5 Thanh phén héa hoc va vi sinh ciia
san pham

Qua két qua ¢ Bang 5 cho thiy nudc
thudc doi c6 chira cac thanh phan dinh
duong nhu duong tong 8,98%, vitamin
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C 56,59 mg/L, phenolic tong 17,72 mg-
GAE/L, tannin 27,02 mgTAE/L va an-
thocyanin 4,85 mg%. Chi ti€u vi sinh vat
theo TCVN7041-2002 cho nudc gidi khat
khong con dat yéu cau theo quy dinh.
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Bing 5. Thanh phan héa hoc va vi sinh vit trong sin nwdc thuéc doi

Thanh phan hoéa hoc Két qua
Puong tong (%) 8,98
Vitamin C (mg/L) 56,59
Acid tong (mEq/L) 208
Chét hoa tan tong (%) 11,20
Phenolic tong (mgGAE/L) 17,72
Anthocyanin (mg%) 4,85
Tannin (mgTAE/L) 27,02
Thanh phan vi sinh vat (TCVN 7041-2002) Két qua
Tong vi sinh vat hiéu khi (107 cfu/ml) <1
Tong s6 nAm men, nAm moc (10 cfu/ml) <1
Escheria coli (0 cfu/ml) KPH
Coliforms (10 cfu/ml) KPH
Clostridium perfringens (0 cfu/ml) KPH
Streptococci faecal (0 ctu/ml) KPH

Ghi chii: Két qud phan tich tir Phong phdn tich chuyén sau, Trwong Bai hoc Can Tho.

IV. KET LUAN

Nguyén liéu thuéc doi duoc siy O
60°C xudng téi 4o am 5%; dem trich ly
& nhiét do 85°C trong thdi gian 45 phat
v6i ty 18 thude doi/mude 1a 1/45 (w/v);
loc lay dich trich ly rdi phdi ché bang
duong phén dén do brix = 12 va bang
acid (citric/ascorbic = 1/1) dén pH =3,8;
r6t chai dong ndp va thanh tring ¢ nhiét
do 85°C voi thoi gian gitr nhiét thanh
trang 20 phat, san pham c6 gia tri cam
quan cao nhu mau sdc nau do, vi chua

ngot hai hoa, ddm bao an toan vi sinh
thuc pham, gitt dugc cac hoat chat sinh
hoc & murc cao.
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Summary
THE PROCESSING OF BEVERAGE ENRICHED WITH BIOACTIVE
COMPONENTS FROM Pouzolzia zeylanica PLANT

The research was conducted to investigate the effect of drying temperature (50°C,
60°C, 70°C, 80°C and 900C); the influence of extraction temperature (650C, 75°C, 85°C
and 95°C) and extraction time (15 minutes, 30 minutes, 45 minutes and 60 minutes)
on sensory values, absorbance (A), the concentration of total solutes and bioactive
compounds (total phenolics, anthocyanins and tannins) in extracted solution, effect of
blending OBrix (8, 10, 12 and 14) and pH (3,4, 3,6, 3,8 and 4,0) on absorbance (A),
sensory values and preferred level of product; the influence of pasteurization tempera-
ture (650C, 75°C, 85°C and 950C) and pasteurization time (10 minutes, 20 minutes,
30 minutes and 40 minutes) on the content of bioactive compounds in product. The
results showed that Pouzolzia zeylanica was dried at 60°C to reduce initial moisture
content from 89.65% to final moisture content of 5% and extracted at 85°C during 45
minutes at the ratio of material/water was 1/45 (w/v), the obtained solution had a high
sensory values, the concentration of total solutes as well as bioactive compounds was
at the highest level. The extracted solution was blended with rock sugar and acid (cit-
ric/ascorbic =1/1) to OBrix = 12 and pH = 3.8 provided the obtained product with high
sensory values and preferred level. The product pasteurized at 85°C for 20 minutes met
the standards for microbiological safety and had bioactive compounds at high level.

Keywords: TPouzolzia zeylanica plant, processing, bioactive compounds, beverage,
extraction, pasteurization.
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