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TOM TAT:

Nghién ctru cung cép dé thi bién déng
ham leong polyphenol téng s6 (TPP), tannin,
theaflavin (TF), thearubigin (TR) va mau
téng. L4 tra xanh duoc tréi qua céc giai doan:
tra twoi 2 lam héo 2 u 1 =2 quay thom 1 >
U 2 2 quay thom 2 > xao bét hoat enzyme.
M4u tra tai cac giai doan trén duoc cung cap
béi nha mdy tra Cau Tre. Cdc méu tra duoc
chia lam hai nhém: nhém chwa bat hoat va
da bét hoat enzyme - vi séng da duoc ap

dung dé xt Ii méu tra chwa bét hoat
enzyme. MAu tra sau khi béat hoat
enzyme dugc tién hanh phén tich. Két
qué cho thdy ham lwong TPP va tannin
nhin chung ¢é xu huéng gidm. Sw bién
déng ham lwong theaflavin nguoc véi sy
bién déng ham luong tannin. Mét khéc,
theaflavin va thearubigin la hai thanh
phén chinh quyét dinh chét luong tra
Oolong.

Tor khod: hop chét phenolic, polyphenol, sw bién déng, tannin, thearubigin, theaflavin, tra

Oolong, vi séng.

1. PAT VAN PE

Tra la loai nuéc udng bd dudng, chira nhidu
hop chét polyphenol c6 lgi cho stc khoe. Trong
d6, hai nhém polyphenol quan trong phai k& dén,
d6 1a theaflavin va thearubigin. Theo Francis
Muigai Ngure va cong su (2009), chét luong tra
den phu thugc vao ham Ilugng theaflavin tong
[1] va theaflavin digallate [2]. Theaflavin quyét
dinh d6 nén (d6 chat), do sdng, mau, sy tao bot
va thearubigin lién quan dén d6 ddm va mau cua
tra den [3-5]. Theaflavin 13 san phdm ciia qud
trinh oxi héa hop chat catechin dudi xidc tic cua
enzyme polyphenol oxidase (PPO). Trong qud

trinh xdc tdc phan tng, H,O, dugc sinh ra [6].
Lic nay, peroxidase (POD) s€ tham gia phan
g chuyén héa theaflavin thanh thearubigin [6,
7].

O Viét Nam, nhitng nghién ciru vé tra ngly
cang phd bién. Trich li ¢6 hd tro vi séng cac
polyphenol tir bip tra twoi cia Pham Thanh
Quan va cong su [8]. Anh hudng cla nguf”)n
nguyén liéu dén thanh phin héa hoc co ban cia
gidng che trung du (Camellia sinensis var.
sinensis) cua Giang Trung Khoa va cong su [9].
Anh huéng cia qua trinh héo nhe dén chat
lwong nguyén liu va san pham ché xanh ctia Ha
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Duyén Tu va cong su [10]. Anh hudng cua phin
bén va dén dén ning sudt, chit lwong nguyén
liéu ché bién che Oolong tai Phi Tho ciia DS
Vian Ngoc va cong su [11]...

Tuy nhién, ngoai tra den va tra xanh [12, 13],
nhiing nghién ctru vé tra Oolong hién nay chua
nhidu. Céc nghién ctru da phan tip trung vao
gidng tra va sy trich ly, thu nhan hop chat
polyphenol. Viéc nghién ctru su bién dong cua
céc hop chat polyphenol subt qué trinh san xuat,
dédc biét 1a qud trinh 1&€n men tra Oolong mang
lai y nghia 16n vé khoa hoc va thyc tién. Cdc
yéu t6 polyphenol téng so, ham luong tannin,
theaflavin va thearubigin dwoc tién hanh khao

sat.

2.VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu

La tra (1 tdm, 2 14) — Kim Tuyén duogc tréng
tai Nha mdy tra Cau Tre, Bao Lam, Lam Ddng.
Quy trinh ché bién tra Oolong duogc thuc hién tai
Nha mdy Tra Cau Tre. L4 tra tuoi trai qua lan
luot cic giai doan: Tra tuoi, lam héo néng, 1én
men va xio bAt hoat enzyme (trén 200°C).
Trong d6, qua trinh 1én men dugc chia lam céc
cong doan nho: 1 lan 1 (18°C), quay thom lan 1
(25°C), 1 lan 2 (18°C) va quay thom lin 2
(25°C). Qué trinh 1én men duoc két thic sau khi
14 tra duoc x20 bat hoat enzyme.

Cdc méu tra sau tung giai doan: tuoi, lam
héo, 0 1an 1, quay thom lan 1, G l4n 2, quay
thom lan 2, xao bét hoat enzyme dugc trit trong
tiii dan mép, bao quan lanh trong thing mdp va
chuyén vé phong thi nghiém ngay trong ngay.
Mau dugc trit & nhiét d6 4°C cho dén khi phan
tich.

2.2. Cac phuong phap phan tich

2.2.1. Chuin bi miu tra

Mau tra tai céc giai doan: tuoi, sau lam héo,
sau U 1, sau quay thom 1, sau u 2, sau quay
thom 2, sau xao bat hoat enzyme dugc danh )

thir ty 1an luot tir 1 — 7.
2.2.2. Xac dinh ham lwong chét khd (HLCK)
1g tra nguyén liéu dwoc cho sdy & 105°C dén

khéi lugng khong d6i. Ham lugng chat khd
dugc xac dinh theo cong thirc sau:

HLCE( %)

2.2.3. Xac dinh ham lwgng polyphenol tong s6
(TPP)

Nhu dd dé cap & trén, catechin (mot trong
nhitng hop chét polyphenol) d& bi chuyén héa
thanh theaflavin va thearubin dudi tdc dyng cua
nhém enzyme oxy héa khir. Dé loai trir sy anh
huong nay, xir 1y vi séng da dugc dp dung dé
bét hoat enzyme.

20g mau tra 1 — 6 duoc xir I vi séng trong
25 gidy va lam ngudi dén nhiét d6 phong. Sau
d6, miu tra duoc nghién min. Cén 2,5g bot tra
cho vao lo thay tinh 100ml, cho thém 25ml
nudc cit va tién hanh dun cich thiay & 100°C
trong 60 phiit. Cudi ciing, mau tra dugc loc bang
bong cotton va dinh mirc 1&€n 50ml (dung dich 1).

Sml dung dich 1 dugc dinh mic 1én 50ml
bang nudc cat. Sau d6, miu duoc tién hanh xdc
dinh ham lugng polyphenol téng sé theo
phuong phép cta L.H. Yao (2006) [14, 15].

2.2.4. Xac dinh ham lwgng tannin

Pinh lugng tannin thu dugc trong dich chiét
(dung dich 1) bang phuong phap Lowenthal: oxi
hod bing KMnO, v&i chét chi thi indigocarmin
[16].

Can 1.5 gam bot tra va 30ml nudc cat cho
vao mét chai thily tinh, dun céch thuy 100°C, 30
phit, vira dun vira khudy déu. Sau d6, hdn hop
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dugc dé léng va loc. Dung dich dugc lam lanh
va dugc dinh mirc 1én 250ml bang nudc cat. Lay
Sml dung dich thu dugc cho vao binh tam gidc
250ml, thém 150ml H,O, 5ml dung dich
indigocarmin rdi dinh lugng bang dung dich
KMnO, IN, vira nhé vira lic déu cho dén khi
xXuat hi¢n mau vang kim thi ding chuan do.
Song song ciing tién hanh dinh lwong mot
mau tring d6i ching v6i 5ml dung dich
indigocarmin hoa tan trong 150 ml nudc.

Ham lugng polyphenol theo tinh chét kho
trong mau phan tich dugc tinh theo cong thuc:

Trong d6:
X: ham lwong tannin theo % chét kho.

a: thé tich dung dich KMnO, dem chudn miu
phén tich (ml)

b: thé tich dung dich KMnO, dem chuin
mau tring (ml)

V,: thé tich dung dich mau dem phén tich
(10ml)

V,: thé tich binh dinh muc (250 ml)

0.00582: khéi lwong tannin tng véi 1ml
dung dich KMnO,

G: khéi lugng chét khd nguyén liéu (1 gam)

2.2.5. Xac dinh ham lwgng theaflavin (TF),
thearubigin (TR) va mau téng

Theaflavin va thearubigin 1a cdc sin phiam
clia qud trinh chuyén héa catechin dudi tic dung
ctia polyphenol oxidase. Nhim dénh gia kha
ning hoat dong ctia PPO, cdc mau tra ddi ching
— khong xur 1y vi séng da dugc khao sat.

20g miu tra 1 — 6 dwoc nghién min. Can
2,5g bot tra cho vao lo thuy tinh 100ml, cho
thém 25ml nude cat va tién hanh dun cdch thuy

& 100°C trong 60 phit. Cudi cling, mau tra dugc
loc bang bong cotton va dinh mirc 1én 50ml
(dung dich 2).

25ml dung dich 2 dugc tién hanh phan tich
theaflavin, thearubigin, mau téng theo phuong
phap cua Takeo and Oosawa (1976) [5, 14, 17].

2.2.6. Khio sat hoat tinh polyphenol oxidase

10g bot tra duge cho vao cbc 100ml (da boc
gidy bac), thém 50ml dém phosphate pH 7,5 c6
bd sung polyethylene glycol 1% (w/v). Hon hop
duoc khudy trong 30 phiit ¢ 4°C. Sau khi duoc
loc qua vai loc thu dich, dich sau lgc duogc ly
tam 3000 vong trong 10 phit. Dich sau ly tim
dugc bao quan lanh & 4°C.

Polyphenol oxidase xtc tic qua trinh oxi héa
co chat pyrocatechol khong mau thanh san
phdm benzoquinone c¢6 mau hép thu 4nh sing
cuc dai ¢ budc séng 420 nm. 0.1ml dich enzyme,
0,9ml dung dich dém phosphate (pH 8) va 2ml
dung dich pyrocatechol 0,05M dugc cho vao
cuvette va do do hip thu quang tai budc séng
420nm. Phian Ung bit diu xay ra khi cho
pyrocatechol vao hdn hop phan ung. Hoat do
PPO dugc xdc dinh bing cong thirc Lambert-
Beer. Biét g4 cla benzoquinone 1a 24300M
'em™ [18]. Hoat tinh cua enzyme la luong
enzyme can dé chuyén héa pyrocatechol thanh

mdt umol benzoquinone trong mot phuit.

Theo dinh luat Beers tacé: A = ¢Cl
C.u.1mi -
IU = :1.10°°
Il

Trong d6, A 1a d6 hép thu quang, € 1a hé s6
hép thu quang mol (M'cm™). Biét hé sé hép thu
quang mol benzoquinone 24300 M'cm™ [18], I:
l1a quang 10 (1 cm).

Ham lwong protein dugc xdc dinh bing
phuong phép Bradford.
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2.2.7. Xir Iy théng ké tich phuong sai (ANOVA) theo m6 hinh don
Céc thi nghiém duoc tién hanh 3 1an. So yéu t6. S0 ligu duge xir 1y bing phan mém

sanh sy khdc biét vé gid trj trung binh bing phan Statgraphic Centurion XV.

Dich chiét tra

' !

1ml dich tra + 9ml nuée cat 25ml dich tra + 25m! IBMK (ph&u chiét)

' |

Do OD tai 460nm (A) l l

Lép dung dich IBMK L&p nuée

‘ 1ml dd 16p nuée + 10ml butanol

Iml dd IBMK + 9ml ‘
ethanol 45% 10m! dd IBMK + 10ml l ,
1ml 16p butanol + 9ml
Na,HPO, 2,5% B6 16p nuge ethanol 45%
Do OD ¢ 380nm (B) ¢
l l Do OD ¢ 380nm (D)
1ml 16p IBMK + 9ml ethanol 45% B4 16p nudce
Do OD 6 380nm (C)
Hinh 1. Quy trinh phan tich cac chi tiéu TF, TR v mau tong
Trong do, TF% = 4,313 x C; TR% = 13,643 x (B + D -C); Mau téng: 10x A
3. KET QUA VA BAN LUAN
3.1. Khio sit phuong phap bét hoat enzyme oxidase (PPO) va peroxidase (POD). Hai
polyphenol oxidase (PPO) va peroxidase enzyme nay thugc nhém enzyme oxi héa khu,
(POD) rit nhay voi oxy. Mit khdc, trong qud trinh

Theaflavin (TF) va thearubigin (TR) Ia hai chuan b mau so che, nguyén lidu duoc nghién

san phém ciia qud trinh chuyén héa nhitng hop nhuyen. D€ bao ton ham lugng catechin, tannin

chat catechin dudi su xic tic ciia polyphenol va polyphenol tong khoi tic dong cua enzyme,
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céc phuong phép bét hoat enzyme da dugc khao

sat.

Theo Qing-Han Gao va Ashugulati, céac
phuong phap xir Iy nguyén liéu nhu: sdy ngoai
troi, siy bing thing quay, vi séng, lanh
dong...[19, 20] da dugc khao sat. Trong do,
phuong phép vi séng c6 hi¢u qua hon ca. Ngoai
ra, tia cuc tim cling dang dugc st dung kha phd

bién trong xtr Iy méu vi sinh, thie phdm. Vi vay,

hai phuong phép chiéu tia cuc tim va vi song da
dugc st dung dé khao sdt bt hoat enzyme. Mau
tra tuoi (14 gid) dugc tién hanh xir 1i bt hoat
enzyme PPO va POD bing vi séng va chiéu tia
cuc tim (UV) véi thoi gian xir I 1an luot 1a 25
gidy va 15 phit. Mau d6i chirng 1a méu tra tuoi
(14 gia) khong bat hoat enzyme. Cdc mau sau Xir
1i dugc nghién va dun céch thuy & 100°C trong
20 phiit. Dich trich sau lgc thu dugc nhu hinh 1.

Hinh 1. Xt Ii bit hoat enzyme PPO va POD

Béang 1. Ham luong TF, TR, TPP va mau cia mau bét hoat enzyme PPO va POD

Méiu TF (%) TR (%) TPP (%) Mau téng

Déi chimg 0,25 10,01° 7,58 1042° 5,4510,08° 1,30 L 0,05°
Xir Ii bing tia cuc tim 0,27 £0,1° 8,10 £0,73¢ 4,53 +0,04° 1,40 +£0,08°
Xt i bang vi séng 0,06 +£0,01° 8,42 +0,32° 595+0,10°¢ 0,49 £0,03°

Hinh 1 va bang 1 cho thay c6 sy giong nhau
vé ham lwong TR cua ca 3 mau. Tuy nhién, céc
yéu t6 khéc lai cho sy khac biét. Him lugng TF
va mau tong cta ci hai mau ddi chimg va xur 1i
bét hoat enzyme bing tia cuc tim c6 sy gidng
nhau va khic v6i miu xir Ii bat hoat enzyme
béng vi séng. Qua ddy, ta c6 thé két luan tia cyc
tim khong c6 tic dung trong viéc bat hoat
enzyme PPO va POD. Trong khi d6, vi sng lai
c6 tic dung tich cuc trong viéc bat hoat hai
enzyme nay. N6 dugc biéu hién thong qua su
khic nhau vé ham lugng TPP, TF va mau tong.
Khéng con tdc dong cua hai enzyme PPO va
POD, ham luong TPP ting 1én déng ké trong khi
ham luong TF gidm va dich trich ¢6 mau vang

sdng giong voi mau cua tra xanh. Mdt khic, ham

lugng TR nhu nhau, ham lwgng TF khac nhau s€
cho dich trich ¢6 mau khdc nhau hay néi cich
khac, ham lwong TF anh huéng manh mé& dén
mau sac cua dich trich tra. Két qua nay phi hop
v6i nghién cuu cia Qing-Han Gao va Ashugulati.
Vi vay, phuong phép xtr 1y bat hoat enzyme bang
vi séng da duoc st dung dé tién hanh cdc khao
sat tiép theo.

3.2. Sy bién ddng ciia polyphenol oxidase

Theo Hinh 2, nhin chung hoat tinh enzyme c6
xu huéng giam dan sau cdc giai doan ché bién tra
Oolong. MAu tra tuoi ddu vao c6 hoat tinh cao
(100%) va dat hoat tinh cao nhit & giai doan sau
lam héo (115,85%), dén giai doan @ lan 2 va

quay thom 2, hoat tinh enzyme giam dan, sau d6
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hoat tinh enzyme 1an lugt tang nhe & giai doan 0
lan 2 va quay thom lan 2. Tuy vy khi dén giai
doan quay thom lan 2, hoat tinh enzyme PPO d
giam gan mot nita, dén giai doan sau diét men
(trén 200°C), hoat tinh enzyme giam 10 rét
(19,1%).
% IU
125
100

0 Miu
1 2 3 4 5 6 7

Hinh 2. Bién dong enzyme polyphenol oxidase

[ C—Tannin (%)
15 —+—DPT (%)
10
5
o L .
1 2 3 4 5 6 7
Hinh 3. D thi bién dong ham lugng TPP va
tannin cta dich tra Kim Tuyén Oolong
1 — Tra tuoi 5—-Trasauu?2

2 — Tra sau lam héo 6 — Tra sau quay thom 2

3-Trasauul 7 — Tra sau xao bét hoat

4— Tra sau quay thom 1 enzyme

3.3. Su bién dong ciia ham lwgng TPP va
tannin

Cung voi hoat dong cua PPO, ham luong
polyphenol tong va tannin ciing bién dong tuong
ty. Cuy thé, ham luong polyphenol tdng va tannin
cling dat cuyc dai tai giai doan lam héo, sau d6
giam din dén giai doan u 2 va hoi ting nhe sau
giai doan quay thom 2. Cudi ciing, ham lugng
polyphenol téng cling giam sau giai doan diét

enzyme nhu hinh 3. Ham lugng polyphenol tong
va tannin sau giai doan di€t enzyme gidm tuong
ung 1a 30,48% va 55,57% so voi giai doan lam
héo.

Duéi tic dung cua vi séng, cdc hop chit
polyphenol (cu thé 13 catechin) di dwoc bao vé
trudc sy anh hudng cua enzyme ndi bao. So sdnh
ham lugng polyphenol tong, tannin tong va hoat
tinh cta PPO tai hinh 2 va 3, giai doan enzyme
hoat dong manh nhét thi ham lwong polyphenol
thu dugc 12 cao nhit (giai doan lam héo). Két qua
nay ding véi nhan dinh ctia PoPop [21], dng cho
ring hoat tinh enzyme PPO dugc ting cudng
trong qud trinh 1am héo. Trong céc giai doan tiép

theo, hoat tinh enzyme c6 xu huéng giam dan.

3.4. Mbi twong quan giira ti 16 TF/TR va mau
téng

TF, TR va bis flavanol 12 ba thanh phan quyét
dinh mau sic (mau téng) cua dich tra. Trong do,
TF c6 mau vang sing, TR ¢6 mau nau do va bis
flavanol khong mau. Nhin chung, gifta t 1€
TF/TR va mau tong c6 mdi twong quan mat thiét
v6i nhau. C6 thé néi, ti 1€ TF/TR khac nhau sé&
quyét dinh mau sic ciia dich tra trich ly. Ngoai ra,
TF va TR 1a san pham do qud trinh chuyén héa
catechin dudi sy tdc dong cua PPO va peroxidase
[6]. Khi so sdnh gitra Hinh 2 va 4, mdi twong
quan dién ra tuong tu nhu Hinh 2 va 3. Néi cdch
khdc, db thi ti 18 TR/TR va hoat tinh PPO dong
bién véi nhau. Két qua nay tring khép véi
Francis Muigai Ngure va céng sw (2009), N.
Subramanian va cong su (1999). Néu chénh 1éch
hoat tinh PPO giita mau c6 hoat tinh cao nhat
(giai doan lam héo 115,65%) va thap nhit (sau
giai doan diét enzyme 19,1%) khoang 6 lan thi
két qua d6 ciing twong tu ddi voi ti 16 TF/TR. Vi
vdy, ¢6 thé danh gid bién dong hoat tinh PPO
thong qua 2 con dudng. Mot 1a xdc dinh tryc tiép
su bién dong hoat tinh PPO. Hai 1a xdc dinh theo
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con duong gian tiép gitta sy bién ddi tannin (co

chat) va ti 18 TF/TR (san pham).

0 Miu

Hinh 4. Bién dong mau téng va ti 18 TF/TR

1 — Tra tuoi
2 — Tra sau lam héo 5-Trasauu?2

3-Trasauu 1l
4. KET LUAN

Nghién ctru cung cép dd thi bién dong ham
lugng TPP, tannin, TF, TR va mau téng. Ham
lwong TPP dao dong trong khoang 7 — 12%
HLCK, c6 sy ting nhe ¢ giai doan sau u 1 va
sau quay thom 2 va sau d6 giam manh & céc giai
doan sau d6. Ham lugng tannin tdng nhe ¢ giai
doan 1am héo, sau d6 giam nhe va gin nhu
khong ddi tir giai doan u 1 — quay thom 2. Sau 2
lan quay thom, 14 tra chiu su co xét co hoc tao
diu kién cho PPO tiép xiic v6i co chit dan dén
su giam dot ngdt ham luong tannin & mau tra
sau x2o0 bat hoat enzyme. Sau khi xao bt hoat

4 — Tra sau quay thom 1

7 — Tra sau x30 bat hoat enzyme

6— Tra sau quay thom 2

enzyme, sy gidm ham luong tannin & giai doan
x30 bit hoat enzyme va thanh phim gy ra do
tac dong cua qud trinh sdy tich 4m. K&t qua cho
thdy sy bién dong ti 16 TF/TR biéu thi mdi quan
hé twong quan v4i mau séc (mau téng) cua dich
tra Oolong.

LOI CAM ON: Xin giti l6i cam on chan thanh
dén Cong ty C6 phan ché bién hang xudt khau Cau
Tre da tai tro cho dy dn. Xin cam on cdc anh chi
trong Nha mdy Tra Cdu Tre da nhiét tinh gitip d, hé
tro trong viée ldy mau, tham quan Nha mdy. Cdm on
cdc Thdy Co ¢ hai Truong Pai hoc Bdch Khoa va
Truong Pai hoc Nong Lam da tao diéu kién cho

chiing t6i hoan thanh dy dn nay.
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Changes of phenolic compounds of tea
leaves during Oolong tea process

¢ Nguyen Ngoc Tram

e Huynh Ngoc Oanh
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e Phan Phuoc Hien
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ABSTRACT:

It was believed that provided
photographs of changes of total polyphenols
(TPP), tannin, theaflavins (TF), thearubigins
(TR) contents and total colour liquids. Green
tea leaves were going through the stages:
fresh tea 2> withering 2 incubated 1 2>
aromatic spin 1 2 incubated 2 -2 aromatic
spin 2 >fried inactivated enzymes. Tea
samples in the stages were provided by Cau
Tre tea factory. Tea samples were divided
into two groups: the activated and inactivated

enzyme groups — microwave was
applied to treated the activated enzyme
one. Tea samples after the inactivation
were conducted. The results showed
that TPP and tannin contents generally
decreased. Changes of theaflavin
contents were contrast to tannin
contents. On the other hand, theaflavin
and thearubigin are the  major
polyphenols that determine on the
quality of Oolong tea.

Key words: phenolic compounds, polyphenol, microwave-treated, Oolong tea, tannin,

theaflavin, thearubigin.
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