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Abstract: This study aims to prepare green tea effervescent tablets with high EGCG content to
retain the antioxidant and antibacterial effects of green tea as well as to diversify green tea product
lines. The green tea effervescent tablets, prepared in the study by the method of wet granulation and
stamping, met the general quality standards for effervescent tablets according to Vietnam
Pharmacopeia V with the content of EGCG, quantified by HPLC, reaching 8.423 + 0.023%.
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Nghién ctru bao ché vién sui tra xanh
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Tém tit: Tra xanh tir 1au da tr& thanh thic uéng quen thudc cia nguoi Viét voi nhiéu tac dung nhu
khang khuan manh, giai doc, ting cuong ning luong, thanh loc co thé. Dang bao ché vién sui duoc
nghién ctru phat trién nham da dang thém céc dong san pham tir tra, vién sui ¢6 ham luong EGCG
cao lam tang hiéu qua chong oxy hoa, khang khuén von cé trong tra xanh. Bang phuong phap xat
hat wét, dap thing va céac nghién ciru t6i uu hoa, da lya chon duge cong thirc bao ché vién sui tra
xanh dat cac tiéu chuén chét luong theo Dugc dién Viét Nam V. Ham lvong EGCG dugc dinh lugng

bang HPLC dat 8,423 + 0,023%.

Tuwr khoa: Tra xanh, vién sui, epigallocatechin gallat- EGCG, HPLC.

1. Mé dau

Cay tra (Camellia sinensis) c6 mot vi tri dac
biét trong nén kinh té va doi sdng ciia ngudi Viét
Nam [1]. Ngoai gia tri dinh dudng, n6 con la cay
cong nghiép lau nam, c6 doi séng kinh té 1au dai,
mau cho san pham, cho hiéu qua kinh té cao.
Thanh phan héa hoc trong tra xanh gom cafein,
polyphenol, catechin (epigallocatechin gallat-
EGCG), L-theanin,... Cac nghién ciru cho thiy
tra xanh lam tang tudn hoan méu, ting cuong
chte ning hoat dong cua than va giup té bao
AND tai tao, giam bat cac dot bién gen co thé
gdy ung thu, chita bénh séu rang, kich thich hé
than kinh trung wong [2,3]. Ngoai ra, bd sung cac
hoat chit sinh hoc c6 trong tra xanh nham ting
cuong suc dé khang, giai doc gan, thanh loc co
thé giup loai bo nhitng doc t6, tap chat; tang
cuong nang lugng, thic day qua trinh trao doi
chat cia co thé, gitip ngin ngira qua trinh 130
hoa,... Biac biét, EGCG trong tra xanh tao nén
hoat tinh khang khudn manh cta tra xanh [4-6].
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Trong thoi dai van hoa giao thoa, cach thic
ubng tra ciing vi thé ma duoc thay doi cho phu
hop dé dat duoc tiéu chi giit nguyén dugc cong
dung chinh cuda tra xanh, mang dung huong vi
truyén thong va thuan tién cho nguoi ding trong
cach sir dung. Pép tmg nhu cau do, trén thi
truong hién nay co rat nhiéu ché pham dugc bao
ché tir nguyén liéu tra xanh, tuy nhién chua co
nhiéu dang bao ché vién sui tra xanh [7,8]. Trén co
s& d6 chung toi tién hanh nghién ctru bao ché vién
stii tra xanh v&i muc tiéu bao ché vién sui tra xanh
va danh gia ham luong EGCG trong vién sti bang
phuong phép sic ky 1ong hiéu nang cao HPLC.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru, dung méi, héa chat
Mau nghién ctru 1a bot tra xanh nguyén chét

do 4m 6% (san xuat 09/2019 tai Cong ty TNHH
San xuat va Thuong mai matcha Xuan Truong).
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Cac loai ta duoc acid citric khan, lactose,
simethicon, Tween 80, Crosspovidone, EtOH
96°, natri bicarbonat, aspartam, PVP-K30, PEG-
6000.

Dung mdi va héa chat chay HPLC: methanol
tinh khiét dung cho HPLC (Merck, Ptic), nudc
cat 2 lan. Chat chuan epigallocatechin gallat
EGCG (Wako Chemicals, Nhat Ban, d6 tinh
khiét 98%)

2.2. Thiét bi dung cu

Ta sdy Memmert Binder-FD115, can ki thuat
Precisa BJ 610C, can phan tich Precisa
262SMA-FR, may dap vién 1 chay TDP5, may
sic ky 1ong hiéu ning cao HPLC st dung hé
thong Agilent 1260 Series Infinity cia Agilent
Technologies, Hoa Ky véi detector DAD va bd
phan bom mau tu dong.

3. Phwong phap nghién ctru
3.1. Bao ché vién si tra xanh

Lua chon ta dugc [9,10]: viéc lwa chon ta
dugc dé xdy dung cong thuc dap vién 1a mot
khau quan trong trong qué trinh san xuét vién sui,
vi ta duoc anh hudng tryc tiép dén tinh sinh kha
dung cua vién. Tién hanh bao ché vién sui theo
phuong phap tao hat uét, cac giai doan nhu sau:

Bu6ce 1: can dugc chat va ta duoc (xay,
nghién, riy dugc chit va ta dugc dén do min
thich hop (néu can)).

Budi 2: tron thanh hdn hop bt kép dong nhit.

Budce 3: thém ta dugc dinh long, nhao tron
thanh khéi am du dé xat hat.

Budc 4: x4t hat qua ray thich hop.

Budc 5: sdy hat & 50°C t6i d6 am thich hop
(khoang 2%).

Budce 6: stra hat, tron véi ta dugc ra ngoai
(néu co6) va ta dugc tron.

Budc 7: dap vién trong diéu kién phong thi
nghiém duoc kiém soat do am va nhiét do dic
biét 13 d6 4m tuong ddi phai < 40%, nhiét do
khoang 25°C. Néu do 4m cao, phan g sui bot
c6 thé xay ra ngay trong qua trinh bao ché.

3.2. Pdnh gid chat heong vién sui

Cac yéu cau k¥ thuat cua vién sui bot dugc
danh gia bao gdm: tinh chét, d6 ra, d6 dong déu
khéi luong, do hoa tan (tién hanh theo céc
phuong phéap thtr twong tng ghi trong Phu luc
1.20, 11.3, 11.4 Dugc dién Viét Nam V) [11].
Dbi voi phép thir 6 hoa tan, két qua cac mirc do
tan dugc Xac dinh theo thang do Likert tur 1= rat
kém, 2= kém, 3= trung binh, 4= tbt, 5= rét tét.

3.3. Dinh luong EGCG trong vién sui tra xanh
bang phuwong phap sdac ky long hiéu nang cao
HPLC

Ham lugng EGCG trong vién sui tra xanh
duogc dinh lwong bang phuwong phap HPLC [12]
v6i cac diéu kién nhu sau: may sic ky 1ong hiéu
nang cao (HPLC) Agilent 1260 Infinity (Agilent
Technologies, My) voi detector DAD va bd phéan
bom mau tu dong, cot sic ky: Agilent Eclipse
Plus C18 (¢ 4,6 x 250 mm; c¢& hat Sum), budc
song do cua detector DAD 1a 256 nm, tdc do
dong 0,5 ml/phut, thé tich bom mau 20ul, nhiét
dd cot: 25°C, pha dong 1a hé dung mdi methanol:
nuée theo ti 1¢ thé tich 30:70.

Chuan bi mau EGCG ddi chiéu: dung dich
chuan EGCG véi nong d6 gdc 25 mg/ml pha
loang bang MeOH thanh day dung dich c6 nong
do 25+250 pg/ml.

Chuan bj miu tht: can chinh xac khéi lugng
clia vién sai va nghién thanh bot min. Dung can
phan tich can chinh xac mot lugng bot vién
tuong ung véi khoang 0,10 g cho vao binh dinh
mirc 10 ml, thém 8ml methanol, lac siéu 4m sau
d6 thém methanol vira du thé tich, lic déu va loc
thu duoc dung dich mau thar dem phan tich
HPLC.

4. Két qua va ban luén
4.1. Bao che vién sui

Coéng thac vién sui 3 gam duoc tao thanh
theo ty 1& can bang hoa hoc tir acid citric va natri
bicarbonat dya trén phan tng héa hoc, sau dé cac
nguyén liéu thanh phan cua cong thirc da dugc
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can theo khéi lwong bao gom bot tra xanh 16 %,
lactose 20 %, crosspovidone 10 %, tween 80 1
%, con 96° (mot lugng rat nho dé lam ta duoc
dinh trudc khi xat hat). Sau khi chuan bi hdn hop
thich hop, tiép tuc thém PEG 6000 4 % dé tao
hat, sau d6 nén hdn hop bang may dap vién. Bé
t6i uru héa cong thire, can tién hanh khao sat ty 1&
thanh phan acid citric va natri bicarbonat dua
trén phan tng can bang hoéa hoc. Két qua khao
sat duoc danh gia theo ba yéu té d6 hoa tan, thoi
gian sui bot va pH.

H3CeHs07.H,0 + 3NaHCO3; 2 NasCgHsO7 +
4H,0 + 3CO;

Két qua trén cho thay cong thirc F4 cho ra
vién sui co6 thoi gian sui bot la 4 + 0,51 phat va
d6 hoa tan la rat tot (Bang 1).

13

Lya chon ty I¢ ta dugc don va ta duoc siéu
ra, tron: sau khi lya chon dugc c6ng thirc c6 ham
luong acid citric va natri bicarbonat thich hop.
Pé cong thirc dat do ri va d6 hoa tan hoat chat
nhanh, d¢ tai xay dung va khao sat 3 cong thic
(C1, C2, C3) cho vién sai 3gam dé téi uu hoa
cong thac nhu sau (Bang 2).

Lya chon ty I¢ ta dugc don va ta duoc siéu
ra, tron: Sau khi lya chon dugc cdng thic c6 ham
luong acid citric va natri bicarbonat thich hop.
Dé cong thirc dat d6 ra va d6 hoa tan hoat chat
nhanh, d¢ tai xay dung va khao sat 3 cong thic
(C1, C2, C3) cho vién sai 3gam dé téi uu hoa
cong thac nhu sau (Bang 2).

Bang 1. Anh hudng cua ty 1¢ ta dugc sui bot dén mot sb dic tinh cua vién nén bao ché

Cong thirc Acid citric bic':ri[gnat ng![ %')?:,lf)u' pH Do hoa tan
F1 0,5 0,5 6+0,51 59+15 3
F2 0,5 1 3+0,52 6,1+0,2 3
F3 1 1 4+0,83 59+0,1 4
F4 1 15 4+0,51 5,6+0,7 5
F5 1 0,5 2+0,81 58+0,2 4
F6 15 15 2+1,13 59+£1,0 4
F7 15 1 4+0,71 5704 3
Bang 2. Céc cong thuc vién sui trd xanh C1, C2, C3
. Bot | Acid | Natri Tween PEG Cin
Thanh phan | tra | citric | bicar- 80 Lactose | Crosspovidone | Aspartam | 6000 96°
xanh | khan | bonat (bot)
Cong | C1 | 165 | 185 | 287 1,0 19,1 11,2 1,7 3,3 | Vradu
thee | C2 | 16,5 | 185 | 28,7 1,0 23,1 7,3 1,7 3,3 | Vradu
(%) | C3 | 165 | 185 | 287 1,0 20,5 9,9 1,7 3,3 | Vradu

4.2. Banh gid chdt heong vién sii bao ché dirgc

Hinh 1. Hinh anh vién sti tra xanh (céng thirc 3).
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Bang 3. Két qua khao sat dic tinh vién siii tra xanh

Dac tinh C1 C2 C3
Vién mau xanh, Vién mau xanh, vién Vién mau xanh,
Tinh chit canh va thanh vién lanh 1an, nhan béng, lanh Ian, nhin
sat mé ddng nhat bong, dong nhat
buong kinh (mm) 20 20 20
Mau 1 3,68 5,25 4,34
Mau 2 3,94 4,96 45
D6 1A Me:1u 3 3,47 5,78 4,15
(pﬁl]t) Mgu 4 3,22 4,82 4,76
Mau 5 3,91 5,15 4,25
Mau 6 4,12 4,94 4,28
Trung binh 3,723 4,94 4,28
b. B$ dong deu khoi hiong
Bang 4. Két qua khao sat d6 dong déu khdi lwong ctia vién sui tra xanh
Cdng thac Cl C2 C3
2,983 2,827 2,968 2,809 2,983 2,743
2,956 2,726 2,786 2,967 2,958 2,983
2,894 2,963 2,828 2,891 2,895 2,758
2,835 2,772 2,736 2,854 2,836 2,921
Khéi lwong 2,918 2,931 2,958 2,926 2,718 2,78
vién (g) 2,952 2,858 2,774 2,942 2,962 2,953
2,738 2,988 2,928 2,734 2,789 2,706
2,978 2,745 2,861 2,988 2,984 2,811
2,881 2,856 2,987 2,884 2,896 2,748
2,713 2,964 2,756 2,856 2,756 2,953
KLTB (q) 2,874 2,871 2,857
RSD (%) 3,27 2,97 3,56

Két qua nghién ctru cho thay, cong thic 1
cho vién sui co do ra tot nhung vién bi bong mat
khi ra khoi ¢bi. Cong thirc 2 tao vién sui cing,
dep nhung d6 ra khong dat. Cong thirc 3 tao vién
sti ctmg, dep, do ra tét. Nguyén nhan thuong do
khéi khong khi trong hat bi nén manh nhung
khong thoat ra dugc va tao thanh mét 16p dém
khong khi, 16p d€m nay truong né nhanh & thoi
ky giai nén. Hién twong nay thuong gap khi khbi
hat c6 qua nhiéu bdt min hodc khoang cach giira
chay va c6i qua nho (loai trir nguyén nhan nay).
Céc nguyén nhan khac c6 thé 1a do thiéu ta dugc
tron hodc ham 4m cia hat qua cao. Khic phuc
nhuoc diém nay c6 thé ting lwong ta dugc dinh,

thém ta dugc dinh kho hoic thay di ty 18 ta duoc
tron bong. Ca 3 cong thic déu dat chi tiéu do
ddng déu khdi luong.

Trong phuong phap nghién ciru nay, ngoai
vi€c da lya chon ta dugc sui bot (acid citric va
natri bicarbonat) véi d6 hoa tan va pH thich hop,
viéc thay doi ty 1€ t4 dugc siéu ra, tron
(Crosspovidone) va ta dugc don (lactose) giup
vién stii dat do rd va do hoa tan hoat chat nhanh.
Két qua nghién ctru cho thdy cong thic 3 cho
vién siii dat céc chi tidu chét lugng. Tiép tuc khao
sat danh gia ham lugng EGCG trong vién sui tra
xanh xay dung theo cong thirc s6 3 duoc thé hién
trong Bang 5.
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c¢. Pinh luwong EGCG trong vién sui tra xanh

. Dua trén phuong phap dinh luong EGCG
bang sac ky long hiéu nang cao HPLC da xay
dung, tién hanh xay dung phuong trinh duong
chuan cia EGCG d¢ tinh ham lugong EGCG

trong vién sui tra xanh.

Két qua thu duoc phuong trinh duong chuan
y=6,7716x + 77,986 v6i hé s6 tuong quan R? =
0,9989 (Bang 5 va Hinh 2). Trong khoang ndng
do khéo sat 25+250 pg/ml c6 su tuong quan
tuyén tinh chat ché gitra dién tich pic va ndng do
EGCG véi hé sb trong quan rét cao.

Bang 5. Két qua khao sat sy twong quan tuyén tinh giita dién tich pic va nong d¢ cia EGCG

T Nong do Dién tich
(ng/ml) pic(mAU.min)

1 25 270,479

2 50 414,762

3 100 726,751

4 150 1087,73

5 250 1783,89

Do thj dwdrng chuan ctia EGCG

% 2000

é 1500 y=6,7716x+77,986
2 R?=0,9989
:;._'1000 ¢ Seriesl

g 500 L .

F ] Linear (Series1)
a 0 100 200 300

Néng dd(ng/ml)

Hinh 2. B thi duong chuan tuyén tinh giira dién tich pic va nong d6 cua EGCG.

Bang 6. Két qua xac dinh ham lugng EGCG trong mau vién sui tra xanh

Vién Dién tich _pic Khoi luong vién sui Ham lugng EGCG
(mAU.min) tra xanh (g) (%)

1 1409,6 2,956 8,063
2 1395,8 2,743 8,600
3 1467,81 2,983 8,334
4 1449,75 2,896 8,478
5 1372,63 2,811 8,244
6 1474,84 2,921 8,560
7 1503,13 2,963 8,610
8 1423,52 2,836 8,493
Trung binh 8,423

RSD (%) 0,023
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Nhan xét: ham lwgng EGCG trong vién sui
tra xanh bao ché duoc 1a 8,423 + 0,023 %. Theo
cac nghién ctu dd duge cong bd, ham luong
EGCG c6 nong d6 cao nhat khoang 9-13% luong
chat kho trong bot tra xanh [13-14]. Nhu vay,
budc dau co thé khang dinh vién sui tra xanh bao
ché duoc van gitr nguyén dugc ham lugng hoat
chit c6 tac dung sinh hoc chinh cta tra xanh, tuy
nhién can tiép tuc thuc hién céc nghién ctru sinh
hoc dé danh gia duoc hi¢u qua cua vién sui nhu
chéng oxy hoa, khang khuan.

5. Két luan

Di bao ché duogc vién sui tra xanh 3 gam
bang phuong phap tao hat va nén truc tiép & quy
mo phong thi nghi€m. Vién sui tra xanh dat cac
tiéu chuan vé vién nén, vién sui theo quy dinh
ciia Duoc dién Viét Nam V. Cong thire s6 3 dap
g day du cac tiéu chuan, vién c6 mau xanh,
lanh lin, nhin bong, dong nhét, d6 ra nho hon 5
phut, d6 hoa tan rat tot, dat chi tiéu do dong déu
khoi luong. Pinh lugng dugc ham lugng EGCG
trong vién sui tra xanh la 8,423 + 0,023%. Vi
cong thirc lya chon c6 thé ap dung dé nang cip
quy trinh bao ché & quy md 16n hon nham ap
dung vao thuc tién.

Lo1i cam on

Nghién ciru nay duoc tai trg boi dé tai co so
ctia Khoa Y Duoc “Nghién ctru bao ché va danh
gid ham luogng EGCG trong vién sui tra xanh”,
ma s6: CS.19.06.
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