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ANH HUONG CUA SONG SIEU AM PEN QUA TRINH TRICH LY
POLYPHENOL TU LA TRA GIA

EFFECT OF ULTRASOUND ON EXTRACTION OF POLYPHENOL
FROM OLD TEA LEAVES
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"Trwong Pai hoc Cong nghiép thwe pham Tp. Ho Chi Minh; haitc@cntp.edu.vn
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Tém tét - Trong nghién ctru nay, anh huéng cla cong suat siéu
am va thoi gian x& ly dén ham lwgng polyphenol va dé tinh sach
cua polyphenol trong dich trich ly ttv Ia tra gia da dwgc nghién clru.
Phwong phap bé mat dap &ng duoc st dung dé téi wu héa diéu
kién trich ly c6 hé trg siéu &m nham thu dwoc ham luwong
polyphenol va do tinh sach cao nhét. Két qua cho thay, & cong suét
va thoi gian siéu am téi wu la 122,48 W/g va 7,84 phat, ham lwong
polyphenol va df tinh sach cla ching trong dich trich ly tang lan
Iwot 2,20 va 1,96 1an so véi mau trich ly khéng co siéu am ho tro.
Kha nang trlch ly polyphenol trong phwong phap trich ly co hé tro
siéu am tang 1,13 1an so véi phwong phap trich ly truyen théng,
khéng st dung siéu &m. Phwong phap trich ly st dung hé tro siéu
am co thé 1a mét trong nhirng phwong phap trich ly cé hiéu qua,
gilip tdng cwdng kha nang trich ly cac chét tan trong 14 tra, dic biét
la polyphenol.

Tl khéa - polyphenol; siéu am; trich ly polyphenol; 1a tra gia;
phwong phap bé mat dap tng.

1. Dt van dé

Tra la loai thirc udng phd bién & hau hét cac quéc gia trén
khép thé gidi. Trong nhimg nam gin day, nho 4p dung cac
phuong phap nghlen ctru khoa hoc hién dai, cac nha khoa
hoc da tim thay tac dung sinh hoc cua nudc chiét 14 tra chu
yéu 1a nho cac hop chét polyphenol. Polyphenol trong 14 tra
khong chi co kha ning chéng oxy hda ma con co tac dung
{rc ché sy phat trién cuia vi sinh vat. Chiing c6 tac dung ngin
ngira bénh ung thu, bénh vé dudng tim mach, ... [1]

Tirnhimg loi ich d6 ma cong nghé san Xuét tra xanh ngay
cang phat trlen va ¢6 nhiéu san pham méi ra doi. Nhidu
nghién ctru vé trich ly cac hop chat polyphenol ciing duogc
thuc hién voi cac cong nghé, phuong phap khac nhau. Trong
d6 phuong phép trich ly c6 hd trg siéu 4m 1a mot phuong
phép giup tang hiéu sudt thu hdi cac hop chit polyphenol.
K¥ thudt siu am da tng dung rong rai trén nhiéu nguyén
liéu dé thu nhan polyphenol nhu blp tra, qua héng sim,...
nhung trén 14 tra gia thi con han ché. Vi vdy, trong nghién
ctru ndy, chung toi tién hanh khao sat va danh gi4 tic dong
cia song siéu am dén kha nang trich ly cac hop chat
polyphenol trong 14 tra gia nham nang cao viéc su dung la
tra gia trong viéc san xuat cac san pham tir nguyén liéu nay.

2. Vit liéu va phuwong phap nghién ciru
2.1. Vit liéu nghién cvu

Nguyén lieu: Nguyén li€u sﬁ: dung 12 14 tra dugc thu hai tir
xa Loc Chau, Bao Loc, Lam Pong. L4 tra dér~n bao con tuoi
nguyén, khong bi dap, nat, khong bi sau hai. Mau tra duoc diét
men ngay bang hoi nu6e néng ¢ 95 - 100°C trong 2 phit va
say kho ¢ 40 - 50°C trong 8 gio. Sau d6 dugc xay nho va bao
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quan trong ti nilon kin, tdi mau, tranh dnh séng truc tiép.

Héa chat: acid gallic, thudc thtr Folin-Ciocalteu 0,1N,
Na2C03 7,5%.

Thiét bi sir dung: thiét bi sdy dbi luu; may siéu am mau
VC 750 cua cong ty Sonics & Materials Inc — My, cong
suat 759 Watts, tan s0 20 kHz; may ly tdm Hermle Z206A,
may lac Oong nghiém Vortex; may do quang Model
Photolab 6100 Vis ctia hang WTW - Ptc.

2.2. Phwong phdp nghién ciru
2.2.1. Chudn bi dich chiét polyphenol

La tra da say kho khi phén tich s& duoc xay nho dén
kich thudce 0,5 - 1,0 mm. Cén chinh xac lwong tra (khoang
2g) da xay nho, chuyén vao coc 100 mL, ti 1€ lugng tra va
nu6ce st dung trong trich ly la 1:15. Trong qua trinh trich
ly, dong thoi thyc hién cac khao sat vé anh hudng cia cac
thong so siéu am den kha nang trich ly polyphenol. Keét
thic qua trinh trich ly, toan by dich dem di ly tdm & toc do
3500 vong/phut trong thoi gian 10 phut.

2.2.2. Anh huéng ciia cong sudt siéu am dén ham leong
polyphenol va do tinh sach cua polyphenol trong dich trich ly

Hén hop nudce va tra duge trich ly dudi sy ho trg cia
siéu &m. Cong suat si€u 4m s& duoc thay doi 1an luot 1a 75
W/g, 93,75 W/g, 112,5 W/g, 131,25 W/g va mot mau doi
ching khong qua xur Iy si€u am. Si€u am trong vong 6 phit.
Keét thuc qua trinh trich ly, hon hgp dugc dem di ly tdm &
3500 vong/phut trong 10 pht.

Do tinh sach phenolic (DTS): dugc tinh theo dug theo
ham lugng phenolic thu dugce (g) trén ham luong chat kho
cua dich chiét (g).
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Mpp X 100

DTS= (%) )

Mckp

Trong d6: mpp 12 khdi lugng phenolic co trong dich trich ly
tho (g);
mckp 12 khéi lwong chét khé trong dich chiét (g).

2.2.3. Anh huomg ciia thoi gian siéu dm dén ham leong
polyphenol va do tinh sach cua polyphenol trong dich trich ly

Trong thi nghiém nay, thoi gian sidu am s& dugc thay doi
1an Iugt tir 0 (mau déi chung) dén 2, 4, 6, 8, 10 phut. Cong
suét siéu &m duoc lya chon tir két qua cua thi nghiém trudc.
2.2.4. Téi wu héa diéu kién xir Iy bang séng siéu am bang
phwong phap quy hoach thyc nghiém

T6i wu hoa cac thong sb siéu 4m trong trich ly
polyphenol bang phuong phap quy hoach thyc nghiém véi
hai yéu t6 anh huong 1a cong suat (W) va thoi gian si€éu am
(t) theo mo hinh truc giao cip 2 ¢ tim xoay v6i 11 thi
nghiém, trong dé c6 3 thi nghiém & tdm. Cac gia tri ¢ tam
dugc chon theo két qua ctia cac thi nghiém trude. Ham muc
tiéu 1a ham lugng polyphenol (Y;) va d¢ tinh sach cua
polyphenol trong chat kho ciia dich trich ly (Y2). Quy
hoach theo mé hinh CCF, sir dung phan mém Modde 5.0
dé thiét ké va xir 1y s6 liéu thuc nghiém.
2.2.5. Xdc dinh cdc théng sé dong hoc ciia qua trinh trich
ly polyphenol

Xac dinh cac thong $6 dong hoc cua qua trinh trich ly cac
hop chét polyphenol Céc thong s6 bao gom: kha nang trich
ly Ce (mg.g Y, tbc do trich ly ban déu v, (mg.g!.phut?), va
hing sb toc do trich ly k (g.mg 'phat™).

_ Qua trinh trich ly cac hop chét polyphenol ¢6 thé dugc biéu
dien dudi dang phuong trinh bac hai tong quat nhu sau [2]:
dc,
dt
Trong d6: Ce (mg.g™") 1a kha nang trich ly, C, (mg.g"')
la nong d6 chat chiét trong dich trich tai thoi diém t va k
(g.mg'phit™) 14 hing sb toc do trich ly bac 2.

=k (C.-C)’ 2)

Quy luat trich ly theo mo hinh bac hai nim trong diéu
ki¢n bién t = 0 dén t va C; = 0 dén C;, c6 thé viet theo
phuong trinh dudng thang nhu sau:

C kit
= ° 3
b1+C ket @
t 1 t
o 4)
Ct k.Ce Cc

_ Toc d9 trich ly ban dau v, (mg.g'.phat') 1a Cy/t khi t
tién dén 0 va dugc xac dinh bdi phuong trinh sau:

=k.Ce ©)

Tde do trich lyban déu Vo (mg.g'phut!), khd ndng trich ly

C. (mg.g") va hing sb tde d trich ly k (g.mg'phut?) s& dugc
x4c dinh tir do thi duong thing trén hai truc toa do t va t/C..

2.3. Phwong phap phan tich va xir ly s6 liéu
2.3.1. Phuong phap phan tich

Téng ham lwong cac hop chat polyphenol dugc phan
tich dya trén phuong phap quang phd so mau, st dung

thudc thir Folin - Ciocalteu va chat chuan 1a acid gallic, do
d6 hap thu quang hoc & budce séng 765 nm [3].
2.3.2. Phwong phap xit Iy s6 liéu

Trong nghién ciru nay, mdi thi nghiém tién hanh lap lai
ba lan, két ’qué duogc trinh bay ¢ dang gia tri trung binh~i
gia tri sai s0. Panh gia sy khac biét c6 y nghia giita cac mau
thi nghiém duoc thuc hién bang phuong phap thong ké
ANOVA (a = 5%). Téi wu hoa cac théng s sir dung bang
phan mém Modde 5.0

3. Két qua va ban luan
Anh huong cta cong sudt siéu am dén ham lugng
polyphenol va d¢ tinh sach cuia polyphenol trong dich trich ly:
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Hinh 1. Anh huéng ciia cong sudt siéu am dén ham lrong
polyphenol va hiéu suat tinh sach khi trich ly polyphenol
tr la tra gia

Tir Hinh1 cho thdy, cac mau xtr 1y véi song siéu 4m déu
cho ham Iugng polyphenol va db tinh sach cao hon mau dbi
chimg. Mau khéng xir Iy bang song siéu 4m ham luong
polyphenol chi dat 55,28mg GAE/g chét kho, d6 tinh sach dat
22,1%. Mau xtt ly siéu am véi cong suat 112,5 W/g, ham
lugng polyphenol tang 1,36 14n so v&i mau khong siéu am va
gap 1,16 1an so véi mau chi xtr 1y & cong suit 75 W/g. Néu
tiép tuc ting cong sudt xr 1y siéu am, ham luong polyphenol
va d¢ tinh sach trong dich chiét ting khong dang ké. Két qua
ndy 14 do tac dung clia song siéu am, ciu tric té bao bi pha v
mdt phan gitp cic hop chét trong t& bao d& dang thoat ra
ngoai, trong do c6 polyphenol [3]. Tuy nhién, khi cong suat
siéu dm tang cao, nang luong siéu m cao c6 thé sinh ra goc
hydroxyl s& tac dong dén polyphenol. Tir d6 lam giam ham
lugng va hoat tinh khang oxy hoa cta chung [4], [5].
3.1. Anh huong ciia thoi gian siéu am dén ham leong
polyphenol va dj tinh sach ciia polyphenol trong djch trich ly

O miu déi ching khong xir 1y siéu am, ham luong
polyphenol trich ly duoc 1a 32,94 mg GAE/g chit kho
nguyén li€u véi dd tinh sach 1a 18,71% (Hinh 2). Ham
lugng polyphenol thu duge ting dan theo thoi gian xir 1y
siéu am, voi thoi gian xt ly 6 phat ham lugng polyphenol
dat 77,46 mg GAE/g chét kho nguyén liéu, dJ tinh sach dat
25,75%. Tai cac mirc thoi gian khao sat 8 phat, 10 phut,
ham lugng polyphenol va dg tinh sach cua polyphenol
trong dich trich c¢6 thay d6i nhung khong nhiéu so voi tai
thoi diém xir 1y 6 phut. K&t qua trén cho thiy cac miu co
hd tro siéu a4m, ham luong polyphenol va @6 tinh sach cua
n6 déu cao hon so v6i mau khong c¢6 su hd tro.

Theo két qua nghién ciru ctia Vo, H. D. and Le, V. V.
M, néu thoi gian si€u am qua lau, ca ham lugng va hoat
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tinh cua polyphenol trong thuc vat s€ bi giam [5]. Do d¢,
nghién ctru cla cac tac gia nay cling chon thoi gian thich
hop dé siéu 4m 1a 6 phat. Két qua nay twong tu nhu nghién
ctru cia Phan va cong su (2012) trén cay dau tim [6].
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Hinh 2. Anh huong ciia thoi gian phat séng siéu dm dén ham
luwong polyphenol va hiéu suat tinh sach khi trich ly polyphenol
tu la tra gia
Téi wru hda cac théng s siéu 4m trong trich ly polyphenol
Két qua quy hoach thuec nghiém duoc biéu dién trong Bang 1.

Bing 1. Bing ma trdn quy hoach thwc nghiém va két qud

Cong suit| Thoi Ham lwong| Do tinﬂh
STT XV T, siéudm | gian polyphenol | sach cia
(%) |(phut) (%) (phitt) (mg GAE/g|polyphenol
CKNL) (%)
1 -1 -1 93,75 4 67,560 22,604
2 1 -1 131,25 4 76,008 26,642
3 -1 1 93,75 8 73,857 26,065
4 1 1 131,25 8 79,047 26,723
5 -1 0 93,75 6 72,536 25,677
6 1 0 131,25 6 80,898 27,173
7 0 -1 112,5 4 75,273 26,838
8 0 1 112,5 8 81,676 27,327
9 0 0 112,5 6 78,539 27,235
10 0 0 112,5 6 77,069 27,392
11 0 0 112,5 6 78,373 27,731

. Mo hinh d;_lng toan phuong bac hai dugc xac dinh béng
hoi quy da bién, co dang:

=bo+br.W+bot+bi . W2+ ba.t? + bWt (6)

V6i bo; bi; ba; bii; ba; biz 14 hing s6, hé sb W t; W2
t2; W.t tuong Ung.

Sau d6 tién hanh t6i wu hoa cac bién thong sb ciia qua
trinh siéu &m dén ham lugng polyphenol, ta thu dugc két
qua ¢ Bang 2.

_ Bang 2 cho thdy anh huéng cua mdi bién ’sé trong ham
ho6i quy ¢ mirc y nghia 95%. Thay cac hé s6 cua Bang 2
vao phuorng trinh (6) ta dugc phuong trinh hoi quy:

= 78,642 + 3,66667xW + 2,62317xt —2,89763xW?2 (7)

Theo Gabrielsson va cong sy (2002), gia tri R? trong
khoang 0,8 - 0,9, gia tri Q16n hon 0,5 14 nhing gi4 tri t6t.
Két qua thyc nghiém c6 gia tri Q% =0,626 va R? = 0,945
cho thay mo hinh hoi quy 1a phu hop va dang tin cay.

Phuong trinh héi quy dugq biéu dién trén truc toa do
khong gian ba chiéu va hai chiéu nhu Hinh 3.

Bing 2. Anh huong ciia cdc bién dgc lap dén ham hrong polyphenol

Ham lwong PP Hé sb Sai s6 P Dj tin ciy
Constant 78,642 0,691455  9,96e-10  1,77744
w 3,66667 0,550275  0,00120  1,41453
t 2,62317 0,550275  0,0050 141453
WHW -2,89763  0,846855  0,018804  2,17692
t¥t -1,14013  0,846855  0,236013  2,17692
Wt -0,814505  0,673947  0,280864  1,73244
ham lueng pp

T T
100 105 110 115 120 15 130

comng suat
Hinh 3. Po thi dap umg bé mdt ham long polyphenol theo
phuwong trinh hoi quy trén khong gian hai chiéu (a) va ba chiéu (b)
Tién hanh kiém tra thyc nghiém, két qua thu dugc &
Béng 3.
Bing 3. Két qua kiém tra thuc nghiém vdi cac thong 0 10 wu tir
phuong trinh hoi quy cua ham luong polyphenol

Ham lugng polyphenol (mg
GAE/g CK NL)

36,256 + 1,062

Két qua trich ly ¢6 dién

Gia tri tbi wu theo phuong trinh
héi qui
Két qua kiém tra tir gi4 tri tdi wu|79,677 + 0,779

80,822

Két qua ¢ Bang 3 cho thiy, su khac biét giira két qua
thuc nghiém va két qua du doan cua phuorng trmh hoi quy
1a 1,44 %. Nhu vay, gi4 tri thuc nghiém rat gin véi gia tri
dy doan cua phuong trinh hdi quy.

Sau khi tién hanh t6i wu hoa ché do siéu am theo
phuong phap quy hoach thuc nghi¢m thi ham luong
polyphenol ting 1én 79,677 mg GAE/g chit kho nguyén
liéu, tang 4,67% so v6i phuong phap trich ly ban dau. Nhu
vay, phuong phap t6i wu hoa bang quy hoach thyc nghiém
da lam tang hiéu qua trich ly polyphenol c6 trong 14 tra gia.
Két qua nay twong ty nhu nghién ctru cia Vo, H. D. va Le,
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V. V. M khi t6i wu héa viéc xir Iy siéu am trong trich ly
polyphenol tir cay sim hong (rose myrtle); két qua téi vu
tang 4,7% so voi & diéu kién chua t6i wu [5].

3.2. Xdc dinh cdc thong sé dong hoc ciia qud trinh trich
Iy polyphenol

Cac thong sb t6i wu: Cong suét siéu am 1a 122,48W/g
va thoi gian si€u am 1a 7,84 phut. Khi do, ham luong
polyphenol du doan theo phuong trinh héi quy 1a 80,822
mg GAE/g chat khé nguyén lidu, 16n hon so voi mau dbi
chimg (36,256 mg GAE/g chit kho nguyén lidu).

Vi cic thong sb t6i wru da chon, ta tién hanh xay dung
phuong trinh dong hoc bang cach lay mau ¢ nhitng khoang
thoi gian khac nhau. Thay doi gia tri thoi gian lan lugt 13 0,
20, 40, 60, 80, 100, 120, 140, 160, 180 phut.

Bing 4. Ham lwong polyphenol trich ly theo thoi gian

Thoi gian (mg Glle?/glﬁlzf Er(:cl)yggj;grll licu)
(phit) Mau khéng xir 1 siéu 4m |Mau dwgc xir 1y siéu 4m

0 (28,588 = 1,104)° (64.951 £ 0,717y
20 (69.952 £ 0,933)" (69,360 £ 0,652)°
40 (71,601 + 0,729y (72,518 £ 0,591 )¢
60 (71,824 + 0,930)° (73,690 + 1,088)°
80 (72,571 £ 0,642) (76,907 £ 1,109)¢
100 (73,449 = 0,658)" (78,894 + 0,434)°
120 (75,722 + 0,834)° (80,086 + 0,550)°
140 (74,981 £ 0,336)° (82,587 £ 0.427)F
160 (75,067 £ 0.357)° (84,014 £ 0,861
180 (75,098 = 0,644)° (83,446 + 0,718)%

*Cac gia tri khac r}hau trong cung mdt cot thé hién sy
khac biét co y nghia vé mat thong ké (P <0,05).

Sau do, 1iy gi4 tri nghich dao cua tc do trich ly cac hop
chat polyphenol (V/Cy) va két qua thu duge duoc biéu dién
bang dd thi Hinh 4.

Tu Hinh 4, ta xac dinh giuqc cac t‘héng’sélz kha nang trich
ly Ce, toc d0 trich ly ban dau v, va hang so toc do trich ly k.
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Thei gian (phut)
Hinh 4. D6 thi biéu dién méi quan hé ngh,ich‘d‘do ctia téc dé
trich ly polyphenol trong la tra gia khi xu Iy bang song siéu am
Theo Bang so sanh 5 cho thdy kha ning trich ly
polyphenol cua mau c6 qua hd tro siéu Am cao hon so véi mau
khong hd tro siéu am. Kha ning trich ly ctia phuong phap c6
su hd trg cua siéu &m tang 1,13 14n khi so sanh voi phuong
phap truyén théng. Mic du tdc d6 trich ly ban d4u va hing s6

tdc do trich ly c6 thap hon (trong g bang 0,41 va 0,33 1an)
s0 véi mau khong hd trg siéu am, nhung kha ning trich ly theo
thoi gian cta phuong phap c6 hd trg siéu 4m trén toan dién
van cao hon so véi khi khong c6 hd tro siéu am.
Bing 5. Cic théng sé dong hoc qua trinh trich ly khi c6 va
khong co su ho tro ciua siéu am

: Kha ning | Tc do trich Hing s toc do
Mau | trichly Ce |ly bandauve| trichlyk R?
(mg/g) | (mg/g.phut) | (g/mg.phut)
Khong Xt 5 550.0.01 36,90 + 3.95 | 0,0064-0,0007 | 0,9996
Ly siéu am
Kirlysicudn 85,4+ 0,41 [15,244 + 1,29 0,0021 +0,02 | 0,9975

Tuong tu thu duoc két qua nhu nghién ctru cta
Fernando and Soysa vé kha nang trich ly polyphenol va cac
chét c6 hoat tinh khang oxy hoa trong tra den [7].

Béng 5 ciing cho thdy md hinh bac hai 1a phu hop véi cac
két qua thi nghiém vi hé s6 R? kha cao. Nhu vy, mé hinh
dong hoc béc hai sir dung trong bai nghién ciru mé ta tbt cho
nhirng két qua thic nghiém thu dwoc khi trich ly polyphenol.

4. Két luan

Phuong phap trich ly c6 sy hd tro ciia siéu am c6 thé sir
dung d& nang cao hiéu qua trich ly polyphenol tir 14 tra gia.
Khi str dung ho tro siéu am, hiéu qua trich ly ting 12,82%
vé kha ning trich ly so véi mau trich ly khong duoc sy hd
tro cda siéu am.

Diéu kién t6i wu khi trich ly ¢6 hd tro siéu am dé co duoc
ham lugng polyphenol cao nhét 1a khi cong suét & 122,48W/g
va thoi gian siéu am 14 7,84 phut. Ham luong polyphenol tong
dat 79,677 mg GAE/g chit kho nguyén lidu, ting 43,421 mg
GAE/g chat kho nguyén lidu so véi mau khong xir Iy enzyme;
do tinh sach dat 27,749%, tang 13,582%.

Khao sat dong hoc qué trinh trich ly téng polyphenol tir
14 tra gia khi c6 sy hd trg cia siéu am cho thiy phuong
phap trich ly nay lam tang kha néng trich ly polyphenol
(gap 1,13 14n) khi so sanh voi phuong phap truyén thng.
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