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CAC YEU TO ANH HUONG DPEN
HAM LUQNG POLYPHENOL VA PUONG TONG
TRONG QUY TRINH CHE BIEN
TRA TUI LOC LA SUNG (FICUS RACEMOSA)
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1Trudng Dai hoc Tién Giang

TOM TAT:

Bai viét thuc hién nghién ctru cac yéu té anh huong dén ham luong polyphenol va duong tong
trong quy trinh ché bién tra i loc tir 14 sung (Ficus racemosa) nhu chat lugng nguyén liéu, nhiét do
sdy va ty 1& nuéc pha tra. Két qua cho thdy, 14 sung non c6 ham luong polyphenol cao hon 14 gia
(75,2458 so voi 38,5132 mg GAE/g DM), nhung 14 gia lai chira ham lugng duong tong cao hon
(2,89842 so véi 1,84323 mg/g). Trong qué trinh sdy, nhiét dd anh huong dang ké dén chat luong duoc
liéu: ham luong polyphenol cao nhét dat dugc khi sdy & 50°C, trong khi ham lwong duong tong cb xu
hudng tang khi ting nhiét d say 1én 80°C. Viéc sir dung 14 gia trong ché bién tra khong chi giup tan
dung ngudn nguyén liéu ma con dam bao d6 ngot tyr nhién cho san pham.

Tir khéa: duong té)ng, 14 sung, nhiét do séy, polyphenol, tra tai loc.

1. Pat van dé

Cay Sung (Ficus racemosa L.), thudc ho Dau tam
(Moraceae), 1a mdt loai cay dugc liéu quy duogc st
dung rong rai trong y hoc ¢6 truyén tai cic nudc chau
A nhu An D, Viét Nam va Trung Qudc. Cac nghién
ctru dugc 1y hién dai da chiing minh cac bd phéan cta
cay sung, dac biét la 1a, so hiru ngué)n hop chét thir
cap phong phti bao gdm cac hop chit phenolic,
flavonoid, tannin va triterpenoid (Ahmed and Urooj,
2010). Nhiing hop chit nay dong vai tro quan trong
trong viéc chéng oxy hoéa, khang khuan, hd trg diéu
tri tiéu duong va bao vé gan (Deepa et al., 2018). Pac
biét, nhom hop chat polyphenol trong 14 sung dugc
ghi nhan 14 ¢6 kha ning tc ché cac gdc tw do manh
mé, gitip ngdn ngira cac bénh man tinh lién quan dén
stress oxy hoa (Paarakh, 2009).
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Mac du ¢6 gia tri dugc dung cao, nhung hién nay
tai Viét Nam, 14 sung chu yéu van duoc sir dung &
dang tuoi nhu mdt loai rau an kém hoac trong cac
bai thudc dan gian nho 1. Mot lugng 16n 14 sung,
dac biét la 1a gia trong qua trinh canh tac va thu
hoach qua, thuong bi bo phi hoac chua dugc khai
thac ding gia tri kinh té. Trong khi d6, xu hudng
tiéu dung hién dai dang chuyén dich manh mé& sang
céc san pham thuc pham chic nang co ngudn gde tir
thién nhién, tién dung va hd tro stc khoe bén viing
(Verma et al., 2010). Viéc ché bién 14 sung thanh tra
tui loc khong chi gitip kéo dai thoi gian bado quan,
nang cao gia tri gia tdng cho néng san ma con tao ra
mot loai thirc uéng giau hoat tinh sinh hoc, dap ing
nhu cdu thi truong. Tuy nhién, ham lugng cac hop
chat o loi nhu polyphenol va cac thanh phin dinh
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dudng nhu duong tong trong 14 sung chiu anh
hudng 16n boi d6 tudi cua 14 va cac thong s6 ky thuat
trong qua trinh ché bién. Nhiét do sdy 1a yéu t6 then
chét; néu nhiét do qua cao co thé gdy phan huy cac
lién két nhay cam nhiét ctia polyphenol, nhung nhiét
d6 thap lai kéo dai thoi gian sdy, 1am ting nguy co
oxy hoa bdi enzyme (Sarker et al., 2012). Bén canh
do, diéu kién pha ché (nhu ty 1& nudc/tra) ciing
quyét dinh hiéu sut trich ly cac chit hoa tan vao
dich chiét, anh huong tryc tiép dén chit luong cam
quan ctua nguoi dung.

Tir nhimg thyc té trén, cac yéu t6 anh huong dén
ham luong polyphenol va dudng tong trong quy trinh
ché bién tra thi loc 14 sung (Ficus racemosa) da duoc
nghién ctru thyuc hién. Nghién ctru tap trung vao viéc
danh gia su khac biét gitra 14 non va 14 gia va nhiét do
sdy. Két qua nghién ctru khong chi dong gop thém dir

Hinh 1: La sung gia (a) va non (b) sau thu hoach
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liéu khoa hoc vé su bién ddi hoat chét cua la sung
trong ché bién san pham thyc pham tra tii loc ma con
cung cap thong tin quy trinh k¥ thuat thuc tién cho
san xudt thuc pham chirc nang tir ngudn nguyén lidu
san co nay.

2. Nguyén liéu va phwong phap nghién ctru

2.1. Nguyén liéu

La sung dugc thu hai trong khu vuc thanh phd My
Tho, tinh Tién Giang (nay 1a phuong My Tho, tinh
Dong Thap) va dugc van chuyén ngay dén phong thi
nghiém thugc Khoa Nong nghiép va Cong nghé Thuc
pham, Truong Pai hoc Tién Giang. La sung gia
(Hinh 1a) ¢c6 mau xanh dam va mau xanh dam hoi
nga vang (dai: 10-20 cm, rong: 5-12 cm) va 14 sung
non (Hinh 1b) ¢6 mau xanh 14 ma hodc mau xanh 14
nhat (tinh 5 14 tir ngon tr& xudng trir ngon, dai: 7-
15cm, rong: 5- 10cm). La dugc rua sach bﬁng nudc,
lam réo va trit trong ti mat (18+2°C) cho dén khi
duogc su dung.

2.2. Phwong phdp bo tri thi nghiém

Thi nghi€ém 1: xac dinh ham luong polyphenol va
dudng téng trong nguyén liéu duoc thu hoach nhu
sau: 14 non (LN) gdm mau 1: 3 14 dau tinh tir ngon tr&
xudng (LN1). Mau 2: 2 14 thtr 4 va 5 tinh tir ngon trg
xudng (LN2). La gia (LG) gobm méu 1: 1 ¢6 mau
xanh ddm (LG1) va mau 2: 14 ¢6 mau xanh dam hoi
nga vang (LG2). Can 5-10 g 14 sung, nghién nho va
trich ly v6i 100 mL nuéc cat. Loc dich trich ly bang
gidy loc Whatman 110 mm va sau d6 phén tich.

Thi nghiém 2: anh hudng cia nhiét d6 siy dén
ham luong polyphenol va dudng téng co trong 14
sung. Chuan bi 14 sung tuoi (chon ¢ thi nghiém 1),
mdi miu khoang 50 g va trdi déu la sung trén khay
inox. Sy la sung trong ti sdy (Yamato DKN302,
Yamato Scientific, Nhat Ban) & lan lugt 50, 60, 70 va
80°C dén khi do 4m dat dudi 8%.

Mit sau
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2.3. Phuwong phdp phdn tich

Do am (%) duge xac dinh bang cach sir dung can
phén tich am (A&D MX-50, Nhat Ban, do phan giai
can la 0,001g, do am chinh xac: >1 g: 0,1%) véi
nguyén 1y sdy mau & nhiét d6 105°C dén khdi lugng
khong d6i. Mau (5 g) duoc can trong luong trude va
sau khi sdy, tir d6 tinh ty 1& phan trim nudc.

Dinh luong duong téng (mg/g) bang phuong phap
chudn d6 oxy hoa khir véi Ferrycyanure. Can va cho
vao cdi st 2g 14 sung can phan tich va nghién that cin
than voi 30 mL nude nong 70-80°C. Trich ly nhiéu
lan béng nudc néng va loc that ky dé thu dugc dich
trong. Chuyén toan bo lugng dich véao trong binh dinh
mirc 100 mL, bé phan ba di trich hét dwong, dun cach
thity & 75-80°C trong 35 - 40 phut. Dung dich mau
chira duong khir sau khi loc cho véo burette va chuin
do voi 10 mL dung dich K3Fe(CN)6 1% va 2,5 mL
dung dich NaOH 2,5 N. Dung dich duong chuan la
dung dich glucose 0,5%.
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Ham lugng polyphenol dugc xac dinh thong qua
phuong phap do mau ding thude thir Folin-Ciocalteu
theo TCVN 9745-1-2013 (ISO 14502-1-2005). Sir
dung 3 mL dich trich 14 sung thém 1 mL thudc thur
Folin-Ciocalteu 10% va lic déu, tiép tuc thém 2,5 mL
dung dich Na,CO5 7,5%, l5c déu va dé yén 1 gio; sau
d6 do d6 hép thu trén may do quang phd UV-Vis
(Cary 50 Conc, Varian, My) ¢ budc song 765 nm.
Acid gallic duoc sir dung 1am chat chuan cho dudng
cong hiéu chuan. Ham lugng phenolic dugc bao céo
dudi dang duong luong acid gallic (mg) bang cach sir
dung phuong trinh tuyén tinh (mg GAE/g chat liéu
kho (DM)) y =0,0157x — 0,0579) va R? = 0,9945 véi
y 1a do hip thu tai budc séng 765 nm va x 1a ndng do
acid gallic (mg/g).

2.4. Phan tich dir liéu

Céc phan tich thong ké duoc thuc hién bang phan
mém Statgraphics Centurion (phién ban 16.1). Két
qué duogc phan tich bing ANOVA (Phén tich phuong
sai) va gia tri trung binh dugc tinh
toan boi kiém dinh LSD (P<0, 05).

la sung duoc thyc hién véi 2 loai nguyén ligu 1a 14
gia va 14 non cho thdy ham luong polyphenol va
ham luong duong téng co su khac biét ¢ hai loai la
(Hinh 3). Ham luong polyphenol cua 14 sung non
cao hon 14 sung gia lan luot 1a 75,2458 (mg GAE/g
DM) va 38,5132 (mg GAE/g DM). Nguogc lai, ham
lwong dudng tong co trong 14 sung gia lai cao hon 14
sung non. Trong khi do, ham lugng duong tong
trong la gia 1a 2,89842 (mg/g) cao hon so voi 1a non
1a 1,84323 (mg/g). Ham lugng cac hop chat co hoat
tinh sinh hoc (ching han nhu polyphenol) co xu
hudng giam khi 14 gia di. Xu hudng nay ciing dugc
ghi nhan trong mdt sé béo cio trudc day. Cu thé,
Mai Thanh Nga (2011) bdo cao ham lugng
polyphenol chiét xuat tir ché Thai Nguyén cho thiy
ham lugng polyphenol trong bup che (13,16%) 16n
hon trong 14 che gia (10,79%).

Ngoai ra, nghién ctru ciia Giang Trung Khoa et al.
(2017) thuc hién trén 1a cay khoi nhung chi ra ham

Hinh 2: D6 Gm cla I sung gia va non

Gia tri trung binh va dd thi cling dugc 00
tinh toan va v& bang phin mém %
Microsoft Excel. -

3. Két qua va thio luin o

3.1. Ham luwong polyphenol va
dwong tong trong ld sung non va gia

Ham lugng nudc trong 14 sung
non khé cao (82,65%) (3 1a dau) va
78,15% (l1a thir 4 va 5 tinh tu trén
ngon tr& xubng) (Hinh 2). Déi vai 1a
gia, ham luong nudc trong 14 thip
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hon hin so voi 14 non, chi dat
62,34% ¢ 1a ¢6 mau xanh dam va
60,5% ¢ 14 c6 mau xanh dam hoi nga

Hinh 3: Ham luong polyphenol va dudng téng cé trong IG
sung gia va non

mg/g
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vang. Trong qua trinh sdy ham am
cang cao s& lam hao ton nhiéu thoi - |
gian va nang lugng. Trong qua trinh e |
san xuat tra, ham luong nuéc cia | so |
nguyén liéu s& anh huong 16n dén | |
qua trinh sdy. Ham luong nuéc quéa |
cao s& kéo dai thoi gian sdy, tr do 1:
tang chi phi san xuit va lam giam di

chit luong san pham.

o !

75.2458>

B Budng tong (1)

38.5132* mPolyphenol (2)

Két qua nghién ctru danh gia ham
lugng polyphenol va duong tong cua
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(Ghi chii: nhitng chir cdi khéc nhau thé hién sw khdc biét cé y nghia

thong ké theo phép thir LSD 6 do tin cdy 95%)
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luong polyphenol phu thudc rat nhiéu vao chat luong
hay d§ non gia ctia nguyén li¢u. Nguyén li¢u cang
non, ham lugng polyphenol cang l6n va ngugc lai. Cu
thé 1a ham luong polyphenol tro 14 cay khoi nhung tir
gia dén non lan luot 14 14,63% dén 26,60% chét kho
(mdu duoc sdy ¢ 70°C). Bén canh d6, Nguyén Thi
Thuly Dung et al. (2018) thyc nghiém trén cay xuong
rong Nopal dugc thu hoach tai x Tan Hiép, huyén
Tan Hiép, tinh Kién Giang. Thi nghiém duoc tién
hanh trén 3 loai l4: La non c6 chidu dai < 13 cm, mau
xanh, gai nhé va ngan hodc khong c¢6 gai, d6 day < 1
cm. La giira ¢6 chiéu dai 17 cm = 20 cm, mau xanh
dam, nam duéi 14 non, d6 day 14 khoang (2+0,5) cm.
La gia c6 chidu dai 23 + 25 cm, mau xanh vang, nam
gén géc, clng, nhiéu xo, do day > 2,5 cm. Cu thé,
ham lugng polyphenol cua la gia 1a 2,84 (mg GAE/g
DM), 14 gitta 12 2,96 (mg GAE/g DM)
valanonla2,37 (mg GAE/g DM).
Cac nghién ciru phat trién san
phdm tra voi nguyén lidu 1a 1a cac

Két qua thé hién & Hinh 5 cho théy, cac muc nhiét
d6 sdy khac nhau thi ham Iugng polyphenol con trong
la ciing khac nhau. Hadm lugng polyphenol trong 1a
khi sdy ¢ timg nhiét d6 lan luot 14 24,4555 mg GAE/g
DM ¢ 50°C, 21,3936 mg GAE/g DM ¢ 60°C, 19,3344
mgGAE/g DM ¢ 70°C va 12,0273 mgGAE/g DM.
Ham lugng polyphenol duoc giir lai nhiéu nhit &
nhiét do say 50°C va thap nhit & 80°C. So sanh v&i
mot s6 nghién ctru khac vé van dé sy kho nguyén
liéu thue vat cho théy, nhiét do séy thich hop cho cac
d6i tuong 1a rat khac nhau nhu nhiét d6 siy kho gitr
lai ham lugng hop chat polyphenol tong cao nhat &
rau cang cua (Truong Qudc Tét et al., 2021) va trai
ban (Nguyén Thi Hién et al., 2021) 1a 70°C. Ham
luong polyphenol tong sd clia cac nguyén liéu thuc
vat bi bién doi do mot s6 tac nhan nhu hoat dong cua

Hinh 4. Su'thay déi ham lugng @m cia Id sung & cdc nhiét
dé sdy (50-80°C) khac nhau

tom, bup hay 1a non da dugc nhiéu dé 7
tai nghién ctru khoa hoc thyc hién 60
trong khi d6 cac la gia it dugc tan .50
dung. V&i mong mubn tan dung 14 gia QE' 40
va da dang hoa san phém nén viéc lua é 30
chon nguyén liéu 14 sung gia lam san 20
pham tra 1a thich hop trong trudng 10
hop nay. "
3.2. Anh hwong ciia nhigt dj sy

—70
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Thoi gian (phit)

dén ham lwgng polyphenol va dwong
tong cé trong ld sung

O nhiét d6 80°C, qua trinh siy chi
mét 60 phat dé do 4m cia 14 sung

(Ghi chii: nhitng chit cdi khdc nhau thé hién s khdc biét ¢é y nghia thong

ké theo phép thir LSD ¢ do¢ tin cay 95%)

Hinh 5. Ham luong polyphenol trong Ia sung & cdac nhiét

giam tir 61,15% xudng con 7,05%. dé sy khdc nhau
Trong cung khoang thoi gian d6 thi do

am con lai khi say & 70°C, 60°C va pp—

50°C 1an luot 14 15,67%, 26,11% va B 21:3936°

30,45%. Khi sdy & 70°C thoi gian can 20
thiét dé Am trong nguyén liéu giam tir
62,05% xudng 7,42% la 75 phut, &
60°C thoi gian can thiét d& am trong
nguyén liéu giam tir 61,8 xubng
6,23% la 90 phut va ¢ 50°C thi thoi
gian sdy can thiét dé 4m trong nguyén
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19.3344°

12.02732

~@-polyphenol

Nhiét d§

liéu giam tir 61,42% xudng 7,09% la
120 phut (Hinh 4).

(Ghi chii: nhitng chir cdi khéc nhau thé hién sw khdc biét cé y nghia thong

ké theo phép thuwr LSD o do tin cay 95%)
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Hinh 6: Ham lugng duding 1ong trong IG sung & cdc nhiét dé

téng trong nim meéo sau khi sy
giam dan (ham lugng dudng tong

sdy khac nhau
16 14.7829¢ 15.2268¢
i 12,6832 12.9655°
12
S1o
oL .
? 6 =@ DPuong tong
T a
2
0
50°C 60°C 70°C 80°C
Nhiét do

cua nguyén liéu la 6,37 mg/ DM
va ctia nguyén liéu sau khi say 1a
5,98 mg/g DM), tuy theo nhiét do
sdy khic nhau ma ham luong
dudng tong giam nhiéu hay it. Cu
thé, ham luong dudng tong cua
cac mau siy 1a 5,98 mg/g DM ¢
50°C, 6,17 mg/g DM ¢ 60°C, 6,28
mg/g DM ¢ 70°C c6 chiéu huéng
tang dan va giam & nhiét do 80°C
12 6,01 mg/g DM.

(Ghi chii: nhitng chi cdi khéc nhau thé hién s khdc biét cé y nghia thong
ké theo phép thir LSD o do tin cay 95%)

enzyme oxy hoa la polyphenol oxydase va
peroxydase, qua trinh tu phén hity do oxy va tac dung
cua nhiét do cao.

Trong qua trinh sdy, ham lugng dudng tong
trong 14 sung ting, tiy thudc vao nhiét do siy khac
nhau ma ham luong dudng téng co sy thay doi.
Hinh 6 cho thay ham luong dudng tong ting dan
khi nhiét d6 tang. Cu thé, & nhiét do say 50°C, 60°C,
70°C va 80°C, ham lugng dudng tong ting dan lan
luot 1a 12,683 mg/g DM, 12,9655 mg/g DM,
14,7829 mg/g DM va 15,2268 mg/g DM. Theo
Trinh Thanh Tam et al. (2011), ham lugng dudng

TAI LIEU THAM KHAO:

4. Két ludn

La sung (Ficus racemosa) la
ngudn nguyén liéu tiém ning cho
san xudt tra ti loc, trong do viéc lya chon 14 gia la
huéng di thich hop dé vira tan dung phu pham, vira
dam bao ham luong dudng tong cao (2,89842 mg/g)
tao vi ngot tu nhién cho san ph'flm. Mic du 1a non
chira ham lugng polyphenol cao hon dang ké so véi
la gia (75,2458 so voi 38,5132 mg GAE/g DM),
nhung cac hoat chét nay lai rat nhay cam véi nhiét do.
Cu thé, nhiét d6 sdy 50°C 1a diéu kién thich hop dé
bao ton ham lugng polyphenol (24,4555 mg GAE/g
DM), trong khi ham luong dudng tong lai co6 xu
huéng gia tang khi ting nhiét do sdy lén 80°C
(15,2268 mg/g DM) m
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FACTORS AFFECTING THE TOTAL POLYPHENOL
AND TOTAL SUGAR CONTENT IN THE PROCESSING
OF FIG LEAF (FICUS RACEMOSA) TEA BAGS

® NGUYEN THI NGAN!
® DANG THI HONG DAO!
Tien Giang University

ABSTRACT:

This study examines the factors influencing polyphenol and total sugar content in the production of
fig leaf tea bags (Ficus racemosa), with particular attention to raw material characteristics, drying
temperature, and water-to-tea ratio. The findings indicate that younger leaves contain substantially
higher levels of polyphenols than mature leaves (75.2458 mg GAE/g DM versus 38.5132 mg GAE/g
DM), whereas older leaves exhibit greater total sugar content (2.89842 mg/g DM compared to 1.84323
mg/g DM). Drying temperature exerts a significant effect on phytochemical quality: polyphenol content
peaks at 50°C, while total sugar content increases progressively with temperatures up to 80°C. The use
of mature leaves in tea processing therefore not only enhances resource utilization but also contributes
to the product’s inherent sweetness.

Keywords: total sugar, fig leaves, drying temperature, polyphenol, tea bags.
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