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ABSTRACT

Catechin is an important extraction of bioactive compounds from green
tea leaves (Camellia sinensis). Recent studies revealed catechin abilities
in preventing and treating cancers, cardiovascular diseases, high blood
pressure, intestinal diseases, oral diseases, slowing down the aging
process and increasing the life expectancy. The study to investigate and
evaluate some conditions to create instant tea products from catechin.
The results showed that the extraction yield of catechin and sweet grass
at 80°C for 1 hour using water solvent was 30.91% and 31.76%,
respectively. The total polyphenol content in the catechin extract was
327.47 mg GAE/g extract. The total catechin content of the catechin
extract was 558.77 mg/g GAE. The formula of the instant catechin tea
product has the highest organoleptic rating score with the ratio of
catechin: sweet grass: maltodextrin is 2:1:27 by weight. The dry matter
concentration at 15% used in the spray drying process with the highest
recovery efficiency was 83.20%, and the product quality is very stable.

TOM TAT

Catechin la mét hop chdt quan trong duwoc chiét xudt tiv ld tra xanh
(Camellia sinensis), cd kha ndng phong ngira va diéu tri mét s6 bénh ung
thu, bénh tim mach, bénh cao huyét dp, bénh dwong rudt, bénh rang miéng
va c6 tac dung lam chdm qua trinh ldo hod va gia tang tuéi tho. Muc tiéu
cua nghién ciru nham khdo sat, danh gia mét sé diéu kién phoi tron tao
san pham tra hoa tan tir catechin. Két qua tach chiét cao catechin va cé
ngot ¢ diéu kién gia nhiét 80°C trong 1 gio sur dyng dung moi la nwoc thu
duoc hi¢u sual lan lwot la 30,91% va 31,76%. Ham hrong polyphenol
tong trong mau cao chiét catechin dat 327,47 mg GAE/g cao chiét. Ham
leong catechin tong ciia mau cao chiét catechin la 537,65 mglg GAE.
Céng thire phoi tron ciia san pham tra hoa tan cho diém danh gid cam
quan cao nhdt véi ty 1é phdz tron gilta cao catechin: cao co ngot :
maltodextrin la 2:1:27. Nong dé chat khé sir dung trong qud trinh say
phun cho hiéu sudt thu hoi cao nhdt (83,20%) va chat lwong san pham
khong @oi la 15%. San pham tra hoa tan catechin dat tiéu chudn chdt
lwong, cdc chi tiéu phan tich san pham déu nam trong khodng gidi han
cho phép dua trén cac TCVN hién hanh.
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1. GIOI THIEU

Tra xanh (Camellia sinensis L.) 1a loai thuc vat
¢6 lgi cho sirc khoé véi nhiéu cong dung. Tra dugc
st dung nhu mot loai dd udng va phuong thudc
trong y hoc phuong déng tu hang ngan nam nay.
Theo bao céo thi truong nong, 1am, thay san cua Cuc
Xuét nhap khau nam 2020 (Bo Cong Thuong), Viét
Nam dung thtr 5 trén thé gisi ve Xuat khau cac loai
tra, ding thir 7 vé san xuat tra toan cau, san luong
tra xuét khau la 137.000 tan.

Nhiéu nghién ctru cho thdy hop chat catechin
trong tra xanh cé hoat tinh chéng oxy héa manh
(chiém t&i 30% ham luong kho) da duoc sir dung
rong rai va phd bién trong my pham va thyc pham
chitc nang (Cabrera et al., 2006). Catechin thudc
nhém chét flavonoid bao gdm cac hop chit chinh
nhu (+)-catechin (C); (-)-epicatechin (EC); (+)-
gallocatechin (GC); (-)-epicatechin gallate (ECG);
(-)-epigallocatechin (EGC) va (-)-epigallocatechin
gallate (EGCG). Catechin ¢ kha nang trc ché sy tao
thanh mach méi, rc ché tang trudng té bao va cam
tng té bao chét theo chuong trinh (apoptosis), do d6
catechin c6 kha niang ngan ngira va diéu tri mot sb
bénh ung thu, bénh tim mach, bénh cao huyét ap,
bénh duong rudt, bénh ring miéng va cé tac dung
lam cham qua trinh 130 hoa va gia ting tudi tho
(Blanco et al., 2005). Catechin ¢ kha niang uc ché
cac enzyme co nguon goc tir vi khuan va tiéu diét
cac loai vi khuan lam hu hong thuc pham va loai bo
cac doc td do chiing gay ra do d6 catechin 14 tac nhan
khang khuédn dugc tng dung nhiéu trong thuc pham
va 1a thanh phan trong nhiéu loai thuc phim chuc
nang (Mueller et al., 2010). Catechin ciing c6 tac
dung khang viém (bénh viém khop, bénh lién quan
tim mach, ung thu,...), nho 1lam tang cuong su tao
thanh IL (Interleukin)-10, mét cytokine quan trong
trong qua trinh khang viém (Ly et al., 2015).

Hién nay, cac van dé& vé 6 nhidm moi truong,
dich bénh, ap luc tir cong viéc, tai chinh dang khong
ngimg tac dong tiéu cuc dén chat luong cudc sdng
cua con ngudi, dac biét la strc khoe. Xa hoi phat
trién, nhu cu cham soc suc khoé tang cao, nguoi
tiéu dung luon tim kiém cac san pham chirc ning bd
trg co tac dung phong ngira bénh, thay thé thudc
khang sinh, dac biét c6 ngudn gbc tir ty nhién. Véi
nhu cau cua thi trueong hién tai, viéc nghién ciru va
ng dung céac hop chit ty nhién c6 dugc tinh cao va
an toan vao linh vyc thyc phdm chie ning, y dugc
da thoi thuc cac nha nghién ctu khong ngung tim
hiéu, cai tién, phat trién va cho ra thi truong nhiéu
san pham bo trg stirc khoé dudi nhiéu hinh thirc khac
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nhau, dién hinh 14 tra hoa tan tir thao dugc. Tir cac
két qua nghién ctru vé cong dung cua hop chat
catechin va nhu cau Ién cua thi trudong hién nay, c6
thé thdy duoc viéc st dung cao chiét catechin tir tra
xanh dé tao ra mot loai san phdm c6 gia tri cao cho
sic khoe cia con ngudi 1a that sy can thiét. Mac
khéc, str dung cao chiét co ngot dé thay thé cho
duong tao vi ngot tu nhién cho san pham cung gitp
nang cao ddc trung va chat luong cho san pham boi
vi trong cao chiét co ngot ciing chtra nhidu hop chat
polyphenol tét cho sirc khoe ciia con ngudi. Vi vay,
viéc nghién ctru phdi tron cao chiét catechin tir tra
xanh véi cao chiét co ngot va chat mang
maltodextrin la mét hudng di ¢6 gia tri ung dung cao
trong nganh thuc pham.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vatliéu

_La tra xanh thu hai tai Bao Loc - Lam Dong,
giong tra dugc xac dinh 1a Camellia sinensis, o
ngot (Stevia rebaudiana) kho (d6 am tur 12-15%)
dugc thu mua tai Cong ty TNHH TM XNK Phic
Dai Thinh, maltodextrin ¢6 DE tir 10 - 12 duoc mua
tai cty TNHH XNK Sai Gon Chem (dung cho thuc
pham).

2.2. Phuong phap nghién ciu
2.2.1. Phwong phdp thu thap va xit Iy so bg mau

L4 tra xanh duoc thu hai, rira sach va tién hanh tc
ché enzyme polyphenol oxidase (PPO) bang cach sao
(nhigtdo 95 - 100°C, thoi gian tr 5 - 7 phut) (Nguyén
Xuan Duy, 2013). Tiép theo, tra dwoc sdy ¢ nhiét do
105°C trong thoi gian 30 - 40 phat va sau do dugc
nghién tra thanh bot min tao thanh bot tra. Bot tra
xanh dugc phan nhé lugng 100 g va bao quan trong
bao bi kin, sach kho, tranh anh sang & nhiét do 4°C
dé tién sir dung cho cac 1an thi nghiém sau.

2.2.2. Phuong phdp xdac dinh ham lwong

polyphenol tong (TPC)

Ham luong polyphenol téng duoc xac dinh theo
phuong phap Folin-Ciocalteu (Vuong et al., 2013),
¢6 stra doi. Pha loang 4 mau cao chiét bang methanol
dat ndng d6 1 mg/mL. Tién hanh hat 1 mL cao chiét
vao 5 mL thudc thir Folin-Ciocalteu 10%. Dé phan
ung trong 10 phat. Sau d6 thém 4 mL dung dich
Na,CO3 7,5% va U trong bong t6i. Sau 1 gio phan
g & nhiét do phong, do d¢ hip thu bang may do
guang phd UV-vis & bugc séng 765 nm. Thi nghiém
duoc lap lai 3 1an. Xay dung duong chuén gallic
acid, sau d6 dwa vao duong chuén gallic acid dé xac
dinh ham lugng TPC trong mau.
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Ham luong polyphenol tong dugc tinh theo cong
thac:

_ CV
m.1000
Trong d6: P:; Ham lugng polyphenol tong s6 (mg
GAE/g cao chiét); C: nong do gallic acid quy ra tir

phuong trinh chuan (phg/mL); V: thé tich dich mau
(mL); m: khoi luwgng cao chiét dung dinh lwong (g).

2.2.3. Phuong phap xac dinh ham lwong
catechin va cdc dan xuat

Catechin thanh phan dugc xac dinh bang phuong
phap HPLC-UV theo Wang et al. (2003), chat chuan
sir dung 12 EGCG, ECG, EGC, EC va GA. Ham
lwong caffeine dugc dinh lugng bang phuong phép
HPLC-UV. Bdi véi phuong phéap nay thi pha tinh sir
dung cot séc ky pha dao C18 5 pm (150 x 4,6 mm),
pha dong sa dung hon hop 2 dung mdi
orthophosphoric acid 0,1% va methanol duoc phdi
tron theo ty 1¢ 0,5 : 99,5 (v:v). Toc do dong 1a 1
mL/phat, mau duoc bom vao véi thé tich 1a 10 pL,
nhiét d6 30°C. Budc song phat hién tir 210 - 280 nm
, gia tri UV nam trong khoang tir 200 - 400 nm.

2.2.4. Phirong phdp phoi tron san phdam va danh

gia cam gquan

Tién hanh bd tri cac nghiém thic co ngot Vi cac
khéi lugng khac nhau 0,025; 0,05; 0,075; 0,1 va
0,125 g hoa tan véi 100 mL nude nong (85-90°C).
Sau d6 sé tién hanh danh gia cam quan véi 20 nguoi
dé xac dinh nghiém thirc cho d6 ngot thich hop.

Sau khi xac dinh dugc nghiém thirc cho d6 ngot
thich hop. Tiép tuc phdi tron cac nghiém thic bot
cao chiét catechin & cac khéi lugng 0,1; 0,15; 0,2;
0,25 va 0,3 g c6 bd sung nghiém thuc ¢ ngot da xac
dinh dugc ¢ thi nghiém trén v6i 100 mL nude nong
(85-90°C). Sau d6 tién hanh d4nh gia cam quan voi
20 ngudi dé xac dinh nghiém thirc cho mau sac va
mui vi co chét luong tot nhat (bang Thi Yén va
bing Quéc Tién, 2018).

Phuong phap danh gia cam quan dich tra dugc
thuc hién dya trén bo tiéu chuin Viét Nam TCVN
3215-79 bang cach cho diém thi hiéu vé mirc d6 ua
thich dé danh gi4 chit luvgng cua san pham. Yéu cau
la dich tra c6 mau sdc dep, trong, sang, dic trung
cho mau tra tt; Vi tra ngot thanh, chat vua, c6 do
trung hoa gitta 2 vi chat va ngot, c6 huong thom cua
tra dic trung cua san pham.
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2.2.5. Khdo sdt anh huong cua nong do chat kho
den hi¢u suat thu hoi va chat lugng san
pham bang céng nghé say phun

Phuong phéap khéo sat ndong do chat kho duoc
thuc hién theo nghién ciru cua Dang Thi Yén va
biang Quoc Tién (2018) c6 diéu chinh dé phu hop
véi diéu kién cua nghién cuu, nham tao ra san pham
sau qua trinh say phun cho hiéu suat thu hoi va chét
luong tot nhat.

Khéi lugng mot goi san pham tra hoa tan duoc
dong goi 1a 3 g, dua trén két qua khao sat ty 1¢ phdi
tron cao chiét tra xanh va c6 ngot, tir 46 s& dua ra
dugc ham luong maltodextrin dé dat dén khéi luong
dinh mac cho mot don vi san pham.

Nong do chat kho sir dung trong qué trinh sdy
phun duoc khao sat & cac nghiém thuc 9, 12, 15 va
18%. Két thiic qua trinh sy phun, tién hanh danh
gi4 hiéu suat thu hdi va chit lugng cua san phim dé
chon ra nghiém thirc tot nhat. Cac thong sé ky thuat
cho qué trinh sy phun 1a nhiét d6 nhap liéu 160°C,
nhiét d6 dau ra 85°C, d6 am twong ddi cuia moi
truong 70%, toc d6 nhap liéu 22,5 mL/phat , toc do
phun 13 30%, 4p suat khi nén lam quay dia phun la
4,25 par, nang suét say phun 0,5 kg san pham/gio.

2.2.6. Phwong phdp xit Iy thong ké

S6 liéu thi nghiém duoc xtr Iy bang théng ké sinh
hoc theo chuong trinh MiniTab 16.2.4.4.

3. KET QUA VA THAO LUAN

3.1. Ham lwgng polyphenol téng sé va cac

din xut catechin trong mau cao chiét
catechin

Bot tra dwoc hoa tan va chiét nong véi nude giup
cac hop chat tham thau ra khoi té bao va hoa tan vao
nuéc. Bot cao chiét co mau vang nau va mui thom
dic trung cua tra. Hiéu suat thu hdi cao chiét
catechin 12 30,91% + 0,15. Két qua nay tuong ty Vi
nghién ciru cua Perva et al. (2006) trén cing dbi
tuong cho hiéu suit thu hoi 1a 31,86% + 0,24. Sy
khac biét nho cua két qua d6 c6 thé 1a do thoi gian
ldy mau, khu vyc 1ay mau, ki thuat tach chiét va cac
yéu t6 khach quan khac.

Cao chiét co ngot duoc thu hdi cing phwong
phap tach chiét trén va nhan thay higu suat thu hoi
cao chiét ciing twong d6i cao. Bot cao chiét co ngot
c6 mau xanh den va mui thom déc trung cia cé ngot.
Hiéu suat thu hdi cao chiét nude co ngot 1a 31,76%
+ 0,65 cao hon so voi két qua nghién ctu ciia Ton
Nit Lién Huong (2015) trén cung ddi twong cho hiéu
suat thu héi 1a 22,67% + 0,65.
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Hinh 1. Bjt cao chiét catechin va c¢é ngot (A. cao
chiét catechin, B. cao chiét cé ngot)

Ham lugng polyphenol téng sé duoc tinh toan
dira theo dudng chuan gallic acid dugc xay dung c6
hé s6 R? = 0,9963. Tur két qua xay dung duong
chuan nhan dugc ham lugng polyphenol téng trong
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mau cao chiét catechin 1a 327,47 + 0,54 mg GAE/g
cao chiét va tuong dwong véi 100,21 mg GAE/g
chat kho. Theo két qua nghién ctru ciia Marja et al.
(1999) trén tong s6 cua 92 loai thyc vat an duoc va
khong an dwoc cho thdy ham lugng polyphenol dao
dong kha rong trong khoang tr 0,2 - 155,3 mg
GAE/g chat kho, dong thoi nhitng loai thuc vat c6
ham lugng polyphenol tong s6 16n hon 20 mg
GAE/g chat kho thi c¢6 hoat tinh chong oxy hoa
manh. Qua d6, c6 thé thdy dwoc ham luwong
polyphenol tong sé trong cao chiét nuée catechin la
kha cao so véi cac loai thyc vat trong nghién ciu
trén, dong thoi dé s& 1a co so dé chung minh trong
mau cao chiét c6 sy hién hitu cua cac hop chét co
hoat tinh khang oxy hoa manh.
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Hinh 2. Ham lwong cac din xuit catechin va ¢
HP

Két qua phan tich HPLC-Uvis cho thdy, ham
lwong cac dan xuat catechin trong mau cao chiét kha
cao, ting dan theo thr tu
catechin<kECG<EC<EGCG<EGC duoc thé hién &
Hinh 2, dat ham lwong 537,65 mg/g GAE. Ham
luong EGC va EGCG dat ham lugng cao nhat lan
luot 14 188,59 va 167,5 mg/g GAE chiém 35,08% va
31,15% trong nhom hop chat. EC va ECG dat khdi
lwong Xxap xi nhau véi gia tri 1a 85,53 va 67,77 mglg
GAE cao chiét chiém 15,91% va 12,61%. Catechin
dat ham luong thap nhit 5,26% (28,26 mg/g GAE).
Ham luong caffeine chiém 3,78%.

3.2. Két qua khao sat ty 1¢ phéi tron cé ngot

tao vi ngot cho san pham

Két qua khao sat cac san phdm tra hoa tan trén
thi trudng cho thdy mot don vi san phdm duge hoa
tan trong khoang 100 mL nudc nong, tirc 1a vira du
cho mot 1an sir dung. Vi vay, trong nghién ctru nay
lwong c6 ngot duoc chon dé khao sat 1a 0,025; 0,05;
0,075; 0,1 va 0,125 g hoa tan trong 100 mL nuéc 85-
90°C.

DAL A, Sig-200,G Rof—360, 100 [CA 1L NS 15 062020000000,

= &®AN0- EC

kL3 a5 A0

affeine trong miu cao chiét do bing phwong phap
LC-UV

Bot cao chiét co ngot trong nghién ciru nay duoc
sir dung dé tao d6 ngot thanh cho san phdm tra hoa
tan, tuy nhién mau cua cao chiét co ngot c6 anh
huong nhat dinh d&én mau sic chung cua san pham,
do d6 trong thi nghiém nay chi tién hanh danh gia
cam quan vé do ngot cua dich co6 ngot dé tim ra
nghiém thirc cho vi ngot vira phai dé tién hanh phdi
tron voi cao chiét tra xanh ¢ thi nghiém sau.

iﬂl

0,025 0,05 0,075

a
-

b L -
1 1 1

Diém cam quan (diém)

=
L

T
0.1

0,125
Ham lwong cao chiét cd ngot (gram)
Hinh 3. Két qua danh gia cim quan ham lweng
cao chiét cé ngot hoa tan vao nwéc
Ghi chi: a, b, ¢, d (p<0,05) la cac khdc biét ¢d y nghia
thong ké ¢ do tin cgy 95%.
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Qua két qua ¢ Hinh 3 cho thdy ham luong cao
chiét co ngot & nghiém thirc 0,1 g dwoc danh gia cam
quan tt nhat, & nghiém thirc nay san pham c6 do
ngot thanh, vira phai, dé chiu khi ubng. Nghiém thuc
0,075 g cho két qua danh gi4 cam quan ciing twrong
dbi tét, san pham nghiém thirc nay c6 vi ngot nhe va
thanh, tuy nhién d¢ ngot khong du dé kich thich vi
gidc cua nguoi dung. Mac khac, & nghiém thac 0,05
g va 0,125 g thi khong dugc danh gia cao, két qua
nay khong c6 su khéac biét, theo danh gia cua da sd
clia danh gia vién thi san pham bé sung co ngot &
nghiém thac 0,05 g ¢o vi nhat, @ ngot hau nhu
khong cam nhan duoc, con dbi véi nghiém thic bo
sung 0,125 g ¢6 ngot cd vi ngot gét, tao cam giac
kho chiu cho viung ludi va vom hong. Nghiém thuc
0,025 g c6 két qua danh gia cam quan thap nhét, theo

5 a
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nhén xét cua cac danh gia vién thi ham lugng cé ngot
qua it nén khong cam nhan dugc d6 ngot. Tom lai,
tir két qua phan tich trén cho thy véi lwong cao co
ngot 0,1 g c6 diém cam quan trung binh cao nhét khi
hoa tan trong 100 mL nudc, dich tra cho vi ngot
thanh, dé chiu, dic trung ctia cé ngot, phu hop véi
thi hiéu nguoi tiéu dung.

3.3. Két qua khao sat cong thirc phdi tron bt

tra catechin

Phép thir cho diém thi hiéu dua trén thang diém
6 bac cua tiéu chuan Viét Nam TCVN 3215-79 dugc
20 danh gia vién sir dung dé danh gia cam quan mau
sic va mui vi cua cac nghiém thac phdi tron. Két
qua cho diém cam quan dugc trinh bay cu thé ¢ biéu
d6 Hinh 4.

w0\ sic
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Ham lwong cao chiét catechin (gram)

Hinh 4. Két qué danh gia caAm cam quan mau sic va mui vi clia cac nghiém thic phdi tron bdt cao
chiét catechin va c6 ngot

Ghi chii: a, b, ¢, d (p<0,05) la cdc khdc biét c6 y nghia théng ké ¢ do tin cdy 95%

Hinh 5. Mau sic caa cac nghiém thiec phdi trén bt tra catechin

Ghi chii: 4, B, C, D, E la ham leong bé sung cao chiét catechin lan heot tir 0,1; 0,15; 0,2; 0,25 v 0,3 g
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Vé mau sic, nhin chung theo nhan xét cia cac
danh gid vién, phd mau tra & cac nghiém thirc déu o
mirc chap nhan duoc. Nghiém thuc bo sung 0,2 g
cao chiét catechin c6 diém cam quan mau SAC trung
binh cao nhat va dugc da sb cac danh gia vién nhan
nudc tra c6 do trong, vang nau, dac trung cho loai
tra t6t. Mau sic san pham nudc tra & nghiém thuc
b sung 0,15 g cao chiét ciing dugc danh gia kha
cao, van c6 do trong, sang, vang nau dic trung cta
tra. Tuy nhién, & nghiém thiic nay mau tra nhat hon
so Vi nghiém thic bd sung 0,2 g nén khong dugc
danh gia cao bang. Nghiém thirc b sung 0,1 va 0,25
g cao chiét catechin c6 diém danh gia cam quan
khong cao va giita két qua danh gia cam quan ¢ hai
nghiém thirc nay khong co su khac biét co nghia vé
mat théng ké. Theo nhan xét cua cac danh gia vién
thi nghiém thtrc bd sung 0,1 g c6 mau tra twong dbi
nhat, con nghiém thtc b sung 0,25 g c6 mau dam
va t6i, cho nén mau sic san pham & hai nghiém thic
nay khong dugc wa thich. Khi tang lwong cao chiét
1én 0,3 g thi nude tra trd nén dam va tdi mau, gay
kho chiu cho ngudi sir dung, do d6 diém cam quan
thap nhat 1a 2,00 diém. Tém lai, & ty 1¢ phdi tron 0,1
g bot cao chiét co ngot va 0,2 g bot cao chiét tra xanh
khi hoa tan vao 100 mL nudc cho nuéce tra cd6 do
trong, sang, mau vang nau, dep, dic trung cho loai
tra tot, phu hop véi thi hidu nguoi tiéu dung.

Vé mui vi san pham, nghiém thirc bd sung 0,2 g
cao chiét catechin van tiép tuc duoc danh gia 1a tét
nhét. O nghiém thirc nay, san pham c6 d6 trung hoa
vé vi thé hién duoc vi ngot thanh cua cé ngot va do
chat vira phai, dic trung cua tra. Ké dén 1a nghiém
thirc bo sung 0,25 g ¢6 diém danh gia cam quan thap
hon. O nghiém thic nay, san pham c6 do trung hoa
vé vi, thé hién d6 ngot vira phai, huong thom dic
trung ciia tra, tuy nhién d6 chat hoi nhidu nén c6 mot
s danh gia vién khong wa thich. Nghiém thic bd

Bang 1. Hiéu suét thu hdi san pham say phun
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sung 0,15 va 0,3 g cao chiét c6 diém danh gia gan
nhu 13 twong dwong nhau khong c6 sy khac biét vé
mit théng ké. G nghiém thiac bé sung 0,17 g
catechin, san pham c6 d6 ngot cao nén lam mat di
d9 chat va mui dac trung cua tra. Nguoc lai, nghiém
thirc bo sung 0,3 g c6 ham lugng tra nhidu nén san
pham c6 do chat qua cao, lam cho cac danh gia vién
¢ cam giac co vi gat khi sir dung. Nhin chung & 2
nghiém thiic nay, san pham khong duoc danh gia cao
vé mau sic lan mui vi ciia san pham. Cudi cung la
nghiém thirc c6 ham lugng cao chiét catechin thip
nhét (0,1 g) nén cac danh gia vién khong cam nhan
duge mui vi cua tra va duge danh gid cam quan thap
nhat.

Toém lai, ¢ ty 1¢ phdi tron 0,1 g cao chiét co ngot
va 0,2 g cao chiét catechin (ty 1& 1:2) khi hoa tan véi
100 mL nude dat duoc diém cam quan trung binh
cao nhét, thé hién duoc d6 trung hoa vé vi, ngot
thanh va chat vira Vi vi chat dac trung cho tra xanh,
phtt hop vai thi hiéu nguoi tiéu dung. Tir 2 két qua
trén cho thay, nghiém thirc bd sung 0,2 g cao chiét
catechin déu ¢ diém cam quan trung binh vé mau
sic va vi cao nhat. Do d6, nghiém thtrc nay dugc
chon dé str dung dé phdi tron véi maltodextrin va
sdy phun dé tao san pham hoan thién nhat.

3.4. Anh hwéng cia nong d chat kho dén

higu suat thu hdi san pham bang céng
nghé say phun

Ty 1& phdi tron hdn hop cao chiét catechin : c6
ngot : maltodextrin trén mét don vi san pham co
khdi lwong 3 g 14 0,2:0,1:2,7 (w:w:w) va twong (ng
Vvéi ty 16 2:1:27. Sw anh hudng cua ndng do chat kho
dén hiéu suat thu hdi san phidm bang cong nghé siy
phun duoc khao sat & 4 ndng d6 chéat kho 13 9, 12,
15 va 18% cho két qua nhu & Bang 1.

Nghié¢m Khdi lwgng hén hop truéec  Khoi lwong hdn hop sau siy  Hi¢u suét thu hoi san
thirc say phun (g) phun (g) phim (%)
9% 9 5,98 66,44
12% 12 8,85 73,75
15% 15 12,48 83,20
18% 18 Khong tan hoan toan -

Két qua cho thdy, hiéu suit thu hoi san pham sy
phun ting dan tir nong d6 9% dén 15% va cao nhat
& nghiém thirc c6 ndng do chit kho 15% 1a 83,20%.
So véi nghién ctu cua Salvador et al. (2009) ciing
cho két qua gan nhu twong ddng vé hiéu suat thu hoi
san pham sau siy phun véi gia tri 1a 84,10%. Mau
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sdc va mui vi trd & cac nghiém thirc khong bi thay
doi sau say phun.

Maltodextrin vira 1a chit hd trg hoa tan, vira 1a
chét don trong qua trinh siy phun 1am ting hiéu suét
thu hoi cia bot sau khi say. Tuy nhién, khi ting nong
d6 chat kho 1én 18%, hdn hop phdi tron c6 dau hiéu
khong tan hoan toan, nguyén nhan c¢6 thé do nong
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d6 chat kho bd sung vao qué cao lam dung dich dat
trang thai bao hoa d6 hoa tan nén hon hop dung dich
khong tan hoan toan. Vi vy, ndng do chat kho trong
say phun & nghiém thirc 15% 1a t6t nhat va dugc
chon dé san xuit san pham tra hoa tan. San pham
sdy phun tra hoa tan catechin c6 mau vang tring
sang, cau trac bot min nhu sira bot, san pham tan
hoan toan trong nudc, dd 4m cua san pham sau sy
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3.5. Buéc diu xiy dung tiéu chuin co sé tra
hoa tan catechin

Bot thanh pham tra hoa tan catechin sau khi sdy
phun s€ dugc phan tich cac chi tiéu vi sinh va hoa 1y
dé danh gia duoc chat luong va do an toan cia san
pham. Két qua dugc trinh bay cu thé ¢ Bang 2.

phun 1a 5,6 — 6,1% (Hinh 6).

Hinh 6. Bt thanh pham tra hoa tan catechin

sau siy phun

Béng 2. Cac chi tiéu trong b tiéu chuin co' sé' san pham tra hoa tan catechin

Hinh 7. San phim tra hoa tan

Chi tiéu B tiéu chuin 10} han ticu (et qua phan
Tong s6 vi sinh vat hiéu khi (khuan TCVN 4884:2005 3

lac/g san phim) (1SO 4833:2003) <10°cfulg 70 cfulg
Coliform (khuan lac/g san pham) 5523/?8638;3:02:70)7 <10* cfuly Khong phat hi¢n
N4m men (khuén lac/g san pham) ZCS:(\D/E 1852277511‘ 220%18(; <102 cfulg Khong phat hi¢n
N&m méc (khuén lac/g san pham) a(s:c\)n\zl 18522775__11220%183 <10 cfulg 10 cfu/g
Salmonella (khuan lac/25 g sin pham) 5%’%’;‘7892,2620%5 <10' cfulg Khéng phét hi¢n
Ham luong aflatoxin tong TCVN 7596:2007 R in . 1ia
(B1+B2+G1+G2), (ng/ke) (ISO 16050:2003) ~ <hongphdthién — Khong phét hién
Ham luong chit tan trén chat kho tinh ~ TCVN 5610:2007 0 .

theo khoi lwong (%) , (1SO 9768-1994) >32% 100%

Ham lugng tro tong trén chat kho tinh TCVN 5611:2007 4-8% 7 45%

theo khéi luong (%) (1SO 1575-1987) 0 70

Ham lugng tro tan trong nudc trén chat ~ TCVN 5084:1990 o o

kho tinh theo khdi luong (%) (IS0 1576-1975) >45% 97,45 %

D¢ kiém cua tro tan trong nude trén chat  TCVN 5085:1990 1-3% 1.15%

khé tinh theo khéi lugng (%) (1SO 1578-1975) ' '

Ham luong tro khong tan trong HCl trén  TCVN 5612:2007 R A R oy en
chit kho tinh theo khi lugng (%) (ISO 1577-1987) Khong phdthién  Khong phdt hién
Ham lugng xo tho trén chat kho tinh TCVN 5103:1990 A 1a o 1a
theo khéi lugng (%) (1SO 5498-1981) Khong phathi¢n — Khong phat hi¢n
Ham lugng cac dan xuat catechin (mg/g) TCVN 9745-1:2013 11,13

(1SO 14502-1:2005)
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Bot tra hoa tan thanh pham sau d6 dwgc phan
tich danh gia cac chi tiéu hoa hoc ciing nhu cac chi
tidu vi sinh. K&t qua phan tich cho thy cac chi tiéu
phan tich pht hop véi tidu chuan Vigt Nam (TCVN)
ddng thoi cling phat hién c6 sy hién dién cua hop
chat catechin 1a 11,13 mg/g.

Bot tra hoa tan thanh pham dugc kiém tra vé cac
chi tiéu cam quan, phan tich so bd thanh phan hoa
hoc. Két qua phan tich cho thay ham lugng chét tan
tot dat 100% so véi gidi han phat hién TCVN 6510
(ISO 9768) 1a khong nho hon 32%. Ham lugng tro
tong s6 dat 7,45% phu hop véi TCVN 5611 (ISO
1575) nam trong khoang 4-8%. Ham lugng tro tan
trong nudc chi dat 97,45% cao hon nhidu so Vi
TCVN 5084 (ISO 1576) yéu cdu khong nhé hon
45%. Do kiém cua tro tan trong nuéc 1a 1,15% cho
két qua tbt so voi TCVN 5085 (ISO 1578) 1a 1-3%.

Ngoai ra, két qua phan tich vi sinh déu nam trong
khoang gigi han cho phép dugc quy dinh tai cac bd
tiéu chuan TCVN. Cu thé, tong sb vi sinh vat hiéu
khi 1a 70 cfu/g thap hon so v&i yéu cau la nho hon
10® cfu/g. Cac chi tiéu Coliform, ndm men,
Salmonella, ham lugng aflatoxin tong déu cho két
qua 1a khong phat hién c6 trong mau san pham. Véi
chi tiéu ndm méc thi phat hién c6 10 cfu/g san pham
nhung van niam trong khoang gidi han cho phép 1a
nhé hon 102 cfu/g.

Bén canh d0, két qua phén tich khong phat hién
ham lugng tro khong tan trong HCI, ham lugong xo
tho va ham luong aflatoxin tong, phu hop Véi cac
quy dinh TCVN. Nhin chung, San pham tra hoa tan
catechin dat tiéu chuat chat luong, cac chi tiéu phan
tich san pham déu nam trong khoang gisi han cho
phép dua trén cac TCVN hién hanh.

4. KET LUAN

Nghién ctru da xac dinh dugc hiéu suat thu hoi
cao chiét catechin twong ddi cao véi gia tri dat
30,91% & diéu kién chiét nong 80°C trong 1 gio.
Ham lugng polyphenol tong trong mau cao chiét 1a
327,47 mg GAE/g cao chiét va ham luong tong cac
dan xuét catechin 1a 537,65 mg/g GAE. Pi xay dung
dugc thanh phan cong thic phdi tron tra hoa tan
catechin giira cao chiét catechin, co ngot va nuée véi
ham luong tuong ung 1a 0,2 g, 0,1 g trong 100 mL
nuéc. Khao sat duoc ¢ ndng do chat kho 15% s& cho
hiéu suat thu hoi san pham tét nhéat bang cong nghé
sdy phun véi gia tri 1a 83,20%, chat lugng san pham
sau sdy phun khong bj thay déi v& mui vi va mau
sic. Két qua danh gia phan tich cac chi tiéu vi sinh,
hoa 1y va ham lugng cac chat déu nam trong khoang
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gidi han an toan va phu hop véi bo tiéu chuan danh
gia TCVN cua nudc ta.
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