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TOM TAT

Khdo sat diéu kién hoat déng cla
Viscozyme L nhdm tdng ham Ilwong
polyphenol thu dwoc trong dich chiét ter 14 tra
xanh xén canh Kim Tuyén dwoc quan tam
trong nghién cdu nay. V&i lwong dung moi
nwéc thich hop (ty 1é nguyén liéu:nwéc la
1:20), ché pham enzyme Viscozyme L thé
hién hoat tinh t6i wu & 40 - 45°C, ty 1é
enzyme:co chét 1a 0.06(v/w), thoi gian trich ly
trong vong 90 phut, ché do Iac 60 vong/phut
thi lvong polyphenol téng thu duoc trong djch

chiét tra xén dat cao nhat 23.49% chét khé.
O cung diéu kién trich ly (ty 1é nguyén
liu:nwoc la 1:20, nhiét dd 45°C, thai gian 90
phat, ché dé Idc 60 vong/phut), polyphenol
téng va hoat tinh khang oxy héa quét géc tw
do 1,1-diphenyl-2-picrylhydrazyl (DPPH) cda
dich chiét tra xanh dwoc bé sung Viscozyme
L (23.98 % va ICso 236.98uL) déu cao hon
dich chiét khdng c6 enzyme (15.75 %w/w véi
ICs0 328.98pL).

Twrkhoa: Polyphenol, Viscozyme L, 14 tra xanh xén canh Kim Tuyén, DPPH

1. PAT VAN BPE

Theo bao cdo cua Ban Tuyén Gido Tinh Uy
Thai Nguyén tai Festival Tra Thai Nguyén - Viét
Nam Ian thi hai nam 2013, dién tich trong tra cua
Viét Nam khoang trén 100.000 ha, véi nhiéu viing
tra ndi tiéng nhu Thai Nguyén, Phu Tho, Yén Béi,
Lam DPong. .. Ning suat binh quan tra ciia ca nudc
dat hon 77 ta/ha, san lugng dat gan 824.000 tin
bup tra twoi. Tuy nhién viéc khai thac, ché bién
mai chi dirng lai & budc san xuit san pham tra tir
ngudn nguyén li¢u bap va 14 non, do d6 da bo phi
mot lugng 16n 14 gia va tra vun. Chinh vi vay, viéc
nghién ctu khai thac cac hop chat, dic biét l1a
polyphenol tir ngudn nguyén liéu 14 gia va tra xanh

vun 1a mot huéng nghién ciru nham nang cao gia
tri va nguon loi tir cy tra Viét Nam.

Trong san xuat tra Oolong, nguyén liéu su
dung phai 1a dot tra (1 tom 2 14). Do d6, nhiing
phan con lai cua cay tra — tra xén canh (tir tang 14
thir 3, thir 4 tro xudng gbe cay tra) hau nhu dugc
tiéu thu voi gia thanh khéng cao, mac du ham
lwong cac chat trong tra xén giam khong dang ké
so véi dot tra [2,3]. Chinh vi thé viéc tim ra giai
phap dé nang cao gia tri tra xén canh 1a mot van
dé rat c6 y nghia kinh té.

Hop chit polyphenol 14 thanh phan duoc quan
tam nhiéu nhat trong tra. Polyphenol chinh trong
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tra xanh la céc flavonoid (catechin-C, epicatechin-
EC, gallocatechin-GC, epigallocatechin-EGC,
gallocatechingallate-GCG, epicatechin gallate-
ECG, epigallocatechin  gallate-EGCG, va
proanthocyanidin) [1,5] v&i nhiing dic tinh quy
gia nhu khang oxy hoa, kha nang phong ngtra ung
thu... [7,12]. Do d6 viéc trich ly thu nhan
polyphenol tir tra xanh néi riéng va mot sé nguyén
liu khac noi chung nhu 14 sakeé, 14 dau...dé bo
sung vao thyc pham, my pham hoic dugc pham
dang 1a huéng nghién ctu va phét trién mang lai
nhiéu gi4 tri cho nha san xuat (da dang héa san
pham) ciing nhu nguoi tiéu ding (san pham c6 lgi
cho suc khoe).

Dé trich ly polyphenol ¢ trong tra xanh, nhiéu
phuong phap khac nhau da dugc thuc hién [2,4,5].
Tuy nhién, két qua dat duoc van con han ché bai
¢6 thé 1a hiéu suét trich ly thap, dung mai st dung
nhiéu khong dam bao tinh an toan hoc chi phi cao
dé loai bo dung méi ra khoi san pham. Trong
nghién ctru ndy, ching toi tién hanh phuong phap
trich ly trad xén canh c6 su hd tro cia ché pham
Viscozyme L nhim thu nhan ham luong
polyphenol cao nhét.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vvatligu

- Tra xanh xén canh Kim Tuyén dugc Nha
may tra Cong Ty C6 Phan Ché Bién Hang Xuat
Khau Cau Tre, Bao Lam, Lam Pong cung cép.

- Ché pham enzyme Viscozyme L sir dung
(cua hdng Novozyme) c6 ngudn géc tir ching
Aspergillus aculeatus. Viscozyme L 1a hdn hop
céc carbohydrase bao gdbm arabanase, cellulase,
hemicellulase, beta-glucanase va xylanase. Diéu
kién hoat dong cua Viscozyme la pH 3-5 va nhiét
d6 50-55°C, hoat tinh ban dau 100FBG (Fungal
Beta-Glucanase)/ml.

2.2. Phwong phap nghién ciu
2.2.1. Xdc dinh polyphenol téng

Nguyén liéu tra xén canh sau khi diét men

duoc tién hanh trich ly kiét chat kho hoa tan bing

cach dun s6i cach thuy vai nuéce trong khoang thoi
gian 90 phut roi loc. Tiép tuc chiét cho dén khi
dich chiét khéng con xuit hién mau xanh voi
thubc thir FeCls 3%. Dich tra thu duoc qua cac lan
chiét hoa chung véi nhau dé xac dinh polyphenol
téng c6 trong nguyén liéu ban dau.

Polyphenol tong s6 duoc xac dinh theo
phuong phép cua L.H.Yao va cong su (2006) [11]
Vi nhitng cai tién gan day [16,18,19].1ml dich
chiét tra, 4ml nuéc cat, 5ml dung dich mudi
tartarate va dung dung dich dém phosphate pH 7.5
dinh mtc 1én 25ml. Po hip thu & 540nm. Két qua
ham luong polyphenol téng tinh theo cong thuc:

Polyphenol tong (% wi/w) = (3,914 . E .V.100) /
(1000 .V1.w)

Trong d6:

E két qua do ODsaonm

V tbng thé tich dich chiét

V1 thé tich dich chiét sir dung
w khdi lugng khd ciia mau tra

2.2.2. Xdc dinh hogt tinh chong oxy héa bang
phirong phdp bdt goc tw do cual,1-Diphenyl-2-
picrylhydrazyl (DPPH)

Kha ning quét gbc tw do DPPH cua dich chiét
tra xén dugc thuc hién theo phuong phap cta tac
gia Larrauri va cong su [10] véi mot sé cai bién.
MJi thé tich dich chiét khac nhau (tir 100 - 500pl)
thém 2.9ml dung dich DPPH (0.1mM) pha trong
methanol 80%. Sau d6 ding nudc cat bo sung cho
du thé tich 13 4ml. Mau duoc u trong t6i 30 phit &
nhiét d6 phong. Po quang phd ¢ budc song
517nm.. Acid ascorbic diing Iam chat d6i ching.
Kha ning bat goc tu do cua dich tra xén dugc tinh
nhu sau:

Ty 1¢ bat goc tw do DPPH(%) = [1 - (Amau -
Ablank) /Adéi ching] X 100

Trong d6: Amau 1a d6 hap thu cua dich trich tra
xén canh va DPPH
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Ablank 1a d6 hap thu cua dung dich methanol va
dich tra

Adéi ching 1a do hap thu caa dung dich methanol
va DPPH.

3. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Khio sat nguyén li¢u tra xén ban dau

Tra Kim Tuyén 27 (dot tra va tra xén canh)
duoc tién hanh kiém tra mot sé chi tiéu nhu sau:

Bang 1. Mot s6 chi tiéu nguyén ligu tra xanh

Polyphenol téng® (% wiw)

Nguyén li¢u B dm' Ham lugng
sryen e (% wiw) tro* (% wiw) Chiét 1n 1 Chiét 14n 2 Chiét lan 3
Dot tra 74.24+0.104 2.1340.071 22.36+0.418 10.16+0.3 2.3540.102
Tra xén 65.64+0.951 3.05+0.067 19.7140.492 8.13+0335 | 1.08+0.135

1 Gia trj trung binh+H3 léch chudn

Qua khao sat so b nguyén liéu ban dau, ham
lwong polyphenol tong cua tra Kim Tuyén 27 lan
luot khoang 34% & dot va 28% & tra xén canh (1an
chiét thtr 4 ham luong polyphelnol rit thip nén
xem nhu khong dang ké). Nhu vay ngoai dot non
(bap 1-2 14), tra xén canh 1a ngudn nguyén liéu gia
tri thip nhung lai chira ham luong polyphenol
tuong dbi cao.

3.2. Khao sat cac yéu té anh hwong dén qua
trinh trich ly
Anh huong cua diéu kién trich ly 1én hoat dong
enzyme Viscozyme L duoc thé hién thong qua
ham lugng polyphenol thu nhan dugc.
3.2.1. Anh hwong cua ty Ié nguyén liéu va nuréc
Diéu kién khao sat ty 1 nuéc va nguyén lidu
véity 1€ Viscozyme:nguyén liéu la 0.03, nhiét do
40°C trong 60 pht.
20 -

16 14,56

1601 1612 16,29

PPT %

12 -

0 . . r r . )
1:.05 1:10 1:15 1:20 1:25 1:30
Ty 1€ nguyén li¢u/nudce (w/v)

Hinh 1. Anh huéng cua ty 18 chiét

Qua biéu @b hinh 1 cho thay cung mot khdi
lwong mau tra néu luong dung mdi nude cang ting
thi ham lwgng polyphenol thu dugc trong dich
chiét cang cao. Néu ty 1¢ chiét 1a 1:5 thi ham luong
polyphenol téng thu duoc rat thip (4.76% wiw),
tang dan va dat cao nhat tai ty l¢ chiét 1:30
(16,29% w/w). Tuy nhién, khi ting ty 1& chiét tir
1:20 lén 1:25 va 1:30 thi polyphenol tng ting
khong dang ké, tuong wng 16.01; 16.12; 16.29 %
w/w (khong cé su khac biét & mic ¥ nghia 5%).
Dong thoi, néu lugng dung moi trong dich chiét
nhiéu s& 1a mot van d& kho khan ciing nhu phai
t6n kém vé kinh té, thoi gian dé loai dung méi.
Nhu vay, mau duoc trich ly véi ty 1é nguyén liéu:
nudéce 12 1:20 (g/ml) 13 mau tt nhat cho thi nghiém
nay va dugc chon 1am gié tri ty Ié chiét cho céc thi
nghiém tiép theo.

3.2.2. Anh huong cua ty Ié Viscozyme va
nguyén ligu

biéu kién khao sat ty I¢ Viscozyme:nguyén
ligu vai ty 1é chiét 1:20, nhiét do 40°C trong 60
phut.
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Hinh 2. Anh huéng cua ndng do Viscozyme

Tir biéu d6 hinh 2 cho thay khi ting ham luong
Viscozyme thi hiéu qua trich ly polyphenol ting
dén mot gioi han nhat dinh. O ty Ié Viscozyme:
nguyén liéu 1a 0.08 thi ham lugng polyphenol thu
nhan duoc 1a cao nhit 19.29%, tirc ting 5.19% so
v6i mau dbi chiing khdng c6 enzyme. Tuy nhién
khéng c6 su khac biét & mirc y nghia thong ké 5%
S0 Vi ty 1& 0.06 c6 ham luong polyphenol tong la
19.08%. Mat khac, néu tiép tuc ting ndng do
Viscozyme thi ham lwong polyphenol tong thu
nhan dwoc s& bit ddu giam, dang ké nhat khi ty 1é
Viscozyme: nguyén liéu 1a 0.2 thi polyphenol tong
chi dat 12.86%, thip hon ca mau di chirng khong
cd enzyme. Khi st dung lwgng enzyme vugt
ngudng XUc tac tdi wu cho qua trinh thiyy phan thi
hiéu qua trich ly chat tan khong ting thém, trong
d6 c6 polyphenol. Biéu ndy khong c6 lgi cho qué
trinh trich ly ma lai gay lang phi. Vi vay ty I¢
Viscozyme:nguyén liéu 1a 0.06 duoc dung cho cac
thi nghiém tiép theo.

3.2.3. Anh hwong cua nhiét d trich ly

Diéu kién khao sét nhiét do trich ly véi ty l¢
chiét 1:20, ty 1& Viscozyme:nguyén liéu 1a 0.06,
thoi gian 60 phat.

21,81 2189 51 51

<
6:2 20,76

17,38 17,22 17,46 17,43
15,7

10 —— 77— T—T— 71—
32 40 45 50 55 60 65 70 75 80

Nhiét 4o °C

Hinh 3. Anh huéng cua nhiét d6

Trén thuc nghiém ddi véi nguyén liéu tra xén
canh Kim Tuyén thi Viscozyme L thé hién hoat
tinh cao nhat trong khoang 45 -50°C (theo biéu do
hinh 3). Két qua nay pht hop véi nhitng thdng tin
cung cap tir nha san xuét Viscozyme L ¢6 khoang
nhiét do hoat dong la 25-55°C. Tai khoang nhiét
d6 t6i uu nay, ham lugng polyphenol tong dat hon
21%. Khi nhiét d6 vugt ngudng 55°C thi hoat tinh
enzyme giam dang ké thé hién qua ham luong
polyphenol tong thu nhan dwoc giam (khoang hon
17%). C6 thé thiy rang, & khoang nhiét do trén
70°C thi c6 xay ra qua trinh trich ly bang nhiét vi
lac nay enzyme di bat dau bi giam hoat tinh [7].
Chinh vi thé ham lugng polyphenol thu duoc khi
trich ly & nhiét @6 trén 70°C cao hon so véi nhiét
do phong (32°C). Gia tri polyphenol thu duoc &
45°C va 50°C khong co su khac biét dang ké la
21.81% va 21.89%. Do do dé tiét kiém chi phi vé
nang lugng ciing nhu giam dén murc thap nhét tac
dong nhiét 1én hop chat polyphenol [3] thi nhiét
do trich ly 1a 45°C dugc lya chon.

3.2.4. Anh hwong cua thoi gian trich ly

biéu kién khao sét thoi gian trich ly véi ty lé
chiét 1:20, ty 1& Viscozyme:nguyén liéu 1a 0.06,
nhiét do 45°C.
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Hinh 4. Anh huong cua thoi gian

Qua biéu d6 hinh 4 cho thdy yéu té thoi gian
c6 anh huong dén hoat dong cua enzyme
Viscozyme L. Khi tang thoi gian trich ly tir 30
phut dén 120 phut thi ham luong polyphenol tong
thu duogc tang tir 15.33% I1én 20.81%. Tuy nhién
polyphenol tong thu dugc gitra 90 phat va 120
phit khac biét khong dang ké. Néu tiép tuc ting
thoi gian trich ly thi ham luong polyphenol sé
giam nhe. Theo trich ly théng thuong (khong bd
sung enzyme), thoi gian trich ly cang dai thi lugng
cht tan trich dugc ra méi truong dung mdi cang
tang dén mac gisi han. Nhung khi méi truong
trich ly c6 b sung enzyme, néu thoi gian trich qua
lau thi hoat tinh enzyme c6 thé bi anh huong boi
chinh thanh phan cac chit c6 trong dich chiét. Két
qua mot s6 nghién ctu da cho thay, hop chét
catechin c6 thé tic ché enzyme boi twong tac canh
tranh truc tiép [13,17]. Diéu nay s& lam anh hudng
dén kha ning hoat dong ciia enzyme. Nhu vay thoi
gian trich ly téi vu duoc chon 1a 90 phdt.

3.2.5. Anh huong cua toc do ldac

Piéu kién khao sat toc do lac vai ty Ié chiét
1:20, ty 1é€ Viscozyme:nguyén liéu Ia 0.06, nhiét
d6 45°C thoi gian 90 phat. Mau di chimng twong
tw nhung trich ly & ché d tinh.

2349
9 5106

21,69
23 1 2017 19,87

19 -

PPT %

15 -

7 T T T T T 1
Tinh 40 60 80 100 120

Ché d9 lac (rpm)
Hinh 5. Anh huéng caa ché do lic

Biéu d6 hinh 5 cho thay ché d6 anh hudong dén
qua trinh trich ly tra xén canh Kim Tuyén thé hién
qua ham lugng polyphenol thu nhan dugc. Ham
luong polyphenol téng dat cao nhit (23.49%) &
ché d lic 60vong/phut, ting 3.32% so vdi u tinh
(20.17%). Diéu nay c6 thé ly giai la do tac dong
co hoc cua qué trinh lic s& tang didu kién tiép xdc
gita enzyme va co chat gilp cho phan ng xay ra
nhanh va triét dé hon. Bdng thoi, trich ly 1a qua
trinh khuéch tan chit tan do su chénh léch ndng
do giira bén trong té bao va ngoai méi truong (theo
dinh luat Fick 1). Néu qua trinh trich ly xay ra &
diéu kién tinh thi sau mét thoi gian s& dan dén sy
can bang cuc bd ndng do chit tan giira trong va
ngoai té bao. Piéu nay dong nghia vai viéc qua
trinh trich ly s& ngirng hozc dién ra rat cham. Do
d6 néu c6 sy dao tron trong dich trich ly thi s& khic
phuc vin d& nay va hién tuong wc ché nguoc
enzyme. Tuy nhién néu ché do lic qua manh (trén
100vong/phit) thi khéng dem lai hiéu qua cao,
tham chi polyphenol tong thu dugc con c6 xu
hudng giam dan (biéu do hinh 5). Vi vay ché do
lic 60vong/phit duoc lya chon.
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15,75
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Khéng c6 enzyme
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Hinh 6.Hiéu qua st dung ché phim Viscozyme L

Khi so sanh hiéu qua sir dung ché pham
Viscozyme, biéu @6 hinh 6 cho thdy ché pham

Viscozyme hd trg qua trinh trich ly rat tét thé hién
qua ham lugng polyphenol thu nhan dugc tang tir
15.75% (khdng c6 enzyme) Ién 23.98% khi co
Viscozyme.

3.3. Hoat tinh khang oxy hoa véi phwong phap
bit goc tw do DPPH

Dich chiét tra xén canh thu duoc khi trich ly ¢
diéu kién téi wu da khao sat dugc xac dinh kha
ning khang oxy héa. Phuong phap bat géc DPPH
da duoc st dung rong rai dé xac dinh hoat tinh
khéng oxy héa cua dich chiét nhiéu loai thuc vat
[15]. Kha nang khang oxy héa phu thudc vao
lwong dich mau sir dung (ndng do chat chdng oxy
hoa khac nhau) (d6 thi hinh 7).

éloo 7 OKhdng c6 enzyme
— mCo Viscozyme
S 80 - .
I
o e —1
% 60 - T
S 2
40 A @[ X
o g8 |g|®
w | N 3| © ©
- [ el | o] ©
20 - 3 § g % 3|
a ~N
0 T T T 1
100 200 300 400 500
Thé tich dich tra (uL)

Hinh 7. Ty Ié bét géc tw do DPPH

Khi lugng dich tra s dung tang 100 - 500uL
thi ty 1& bit gbc DPPH déu ting tuwong Gng tir
25.04 — 68.88% voi mau di ching khdng st dung
enzyme va 29.97 — 76.29% véi mau s dung
Viscozyme. Tai cling mot thé tich dich chiét tra
xén canh, phuong phép trich ¢6 bé sung ché pham
Viscozyme thu dugc dich chiét ¢6 kha ning khang
oxy hoa (76.29% véi 500uL dich) cao hon
phuong phap khong st dung ché pham (68.88%
véGi 500pL). Két qua nay phu hop véi nghién ctiu
cua tac gia Yang Hee Hong va cong su (2013)

[17]. Theo d6, viéc sir dung cac ché pham enzyme
khac nhau (trong d6 c¢6 Viscozyme) s€ lam ting
ham lugng polyphenol tong va hoat tinh khang
oxy héa cua dich chiét tra xanh. Hoat tinh chéng
oxy hoa ctia cac chat c6 thé dugc danh gia dua vao
gi tri 1Cs ctia chit d6. ICsp 1a ham lugng chat
chbng oxy hoa can thiét dé quét 50% gdc tu do
trong dung dich DPPH. Tai gia tri ICsp, hoat tinh
khang oxy hoa cua mau dat 50%. Nhu vay, gid tri
ICso cang thap thi hoat tinh khang oxy héa cang
cao va nguoc lai.
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Bang 2. Ham luong polyphenol tdng va I1Cs cua dich tra va Vitamin C

Miu Polyphenol tong (%) 1Cs” (UL)
Khong c6 enzyme * 15.75 + 0.193% 328.98%
Co6 Viscozyme ? 23.98 + 0.246" 236.98°
Vitamin C 3 107.21°

Cac ky tur 2,2 ¢ khac nhau trong cling mét cét thé hién si khac biéz ¢ ¥ nghia (p<0.05). Gid tri trung binh +dg léch

chuan.

1 Djch chiét tra thu dwoc khi trich ly khdng bé sung enzyme
2 Djch chiét tra thu duroc khi trich ly bé sung ché pham Viscozyme

3 Dung dich chudn Vitamin C (2mg/ml).

“Luwrong thé tich dich chiza ham hrong chdt chéng oxy héa can thiér dé quét duroc 50% gac tur do trong 2.9ml dung

dich DPPH 0.1mM.

Trong bang 2, ham lwong polyphenol tong trong
dich chiét tra xanh ting thi gia tri 1Cso giam. Piéu
nay ching té rang, ham lugng polyphenol tang 1a
nguyén nhan dan dén kha nang khang oxy hoa cua
dich chiét tra xanh c6 su dung ché pham
Viscozyme ciing tang. Hai nhém polyphenol hién
dién chinh trong tra la flavan-3-ols va flavonols.
Flavan-3-ols chiém 77% céc hop chét phenolic
trong tra xanh va flavonols chiém 13%. Kha niang
khéng oxy héa cua tra chu yéu do nhdm catechin
(thudc Flavan-3-ols) quyét dinh [14].

4. KET LUAN

Budc dau nghién ctru nay da xac dinh duoc diéu
kién t6i vu choché phim Viscozyme L hoat dong
trong qua trinh trich ly tra xén canh Kim Tuyén
nhu sau ty 1€ nguyén liéu:nuéc la 1:20; ty 1€
Viscozyme:nguyén liéu la 0.06 (v/w); nhiét do
45°C; thoi gian 90 phut, ché do  lic 60vong/phut.
Dich trich ly tra xén canh Kim Tuyén c6 bé sung
ché pham Viscozyme L & diéu kién t6i wu chira
ham luong polyphenol tong ting thém 8.23%
(wW/w) (so Vi dich trich khéng bd sung enzyme
15.75 %w/w) va hoat tinh khang oxy hda bang
phwong phap quét goc tu do trong 2.9ml dung dich
DPPH 0.1mM dat 76.29% tai 500pL dich chiét.
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from Kim Tuyen green tea
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ABSTRACT

Polyphenol production in Kim Tuyen
green tea extract was surveyed in this study
by optimizing appropriate conditions for
Viscozyme L. The optimum amount of water
added was 1:20 (w material: w water), the
ratio 0.06 v enzyme: w extract, Viscozyme L
showed the highest activity at 40 - 45°C in 90
min at 60 rpm. Total polyphenol in green tea
extract collected from the conditions above
reached its peak at 23.49% of dry content

(w/w). The total polyphenol and antioxidant
activities by carried out by DPPH (1,1-
diphenyl-2-picrylhydrazyl) assay of green tea
extract (collected by the conditions above)
treated with Viscozyme L (23.98%) showed
ICso value at 276.98uL, which was
significantly higher antioxidant activities of
those treated with non-enzyme extraction
(15.75% wiw), with 1Cso value at 328.98pL.
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