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ABSTRACT

The effects of temperature (70+130°C) and extraction time (1590
minutes) on the polysaccharide and tannin content of red lingzhi were
studied. Optimizing extraction process was realized based on the
experimental design of times and temperatures. The results showed that
temperature of 130°C and extraction time of 30 minutes produced the
highest polysaccharide content (684.1 £14.5 mg/l). Meanwhile, the highest
tannin content (630.9 £18.2 mg/l) achieved by implementing the extraction
process at temperature of 120°C for 45 minutes. A response surface model
to describe the combined temperature and time effects on the extraction of
polysaccharide (or tannin) content was presented.

TOM TAT

Nghién cuu dwoc thuc hién trén co so khdo sdat anh hwong cua nhiét
dsé (70+130°C) va thoi gian trich ly (15290 phit) dén ham lrong
polysaccharide va tannin trong nam linh chi do. Toi wu héa quy trinh
trich ly dwoc thuc hién dua trén bé tri thi nghiém vé thoi gian va nhiét do.
Két qud nghién ciru cho thdy nhiét do 130°C va thoi gian trich ly 30 phiit
cho ham lwong polysaccharide trong nude linh chi cao nhdt (684,1 + 14,5
mg/l). Trong khi d6, ham lwong tannin cao nhdt (630,9 +18,2 mg/l) dat
dwoc khi thyc hién qua trinh trich ¢ nhiét do 120°C va thoi gian 45 phut.
M6 hinh bé mat déap iing dién ta anh huong ciia két hop nhiét @6 va thoi
gian trich ly dén ham lwong polysaccharide (hodc tannin) dwoc xdc dinh.

1 GIOI THIEU

trong tat ca cac loai dung moi thi nuée duge xem la
loai dung moi tot nhat cho qua trinh trich ly boi vi

Néam linh chi (ganoderma lucidum) cung cap
mdt lugng dang ké céac chat c6 hoat tinh sinh hoc
nhu polysaccharide (giau f-glucan), tannin,
triterpenoid,  steroid, saponin... Trong do,
polysaccharide dwoc xem 1a nhom chét rat quan
trong boi vi chung cé kha ning chéng lai t& bao
ung thu (Sakai va Chihara, 1995) va tannin la
nhoém chét c¢6 kha ning chong oxy hoa rit cao.
Viéc trich ly cac hoat chat sinh hoc ¢6 trong nam
linh chi phu thudc vao rit nhiéu yéu t6 nhu loai
dung moi, nhiét do trich ly, thoi gian trich ly...
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nude khong doc hai, khong dé chay, gia thanh ré va
¢6 thé _tmg dung trong san xuit thyc phim mot
cach dé dang (Herrer et al., 2006). Tuy thudc vao
didu kién nhiét do c6 thé trich ly dugc cic nhom
chit khac nhau bao gdm cac hop chat phan cyc
duoc trich ly ¢ nhiét do thép va cac hop chét khong
phén cyc dugc trich ly & nhiét d6 cao (trén 100°C).
Trich ly ¢ nhiét d6 dudi 100°C s€ xay ra qua trinh
hoa tan cac phan tir polysaccharide mach ngin va
tannin hoa tan, ngugc lai trich ly trén 100°C s€ xay
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ra qua trinh hoa tan cac phan tor hemicellulose
(Sattler et al., 2008) va tannin khong hoa tan.
Nghién ctru cua Askin et al. (2007) cho ring viéc
tang nhiét do trich ly trén 100°C sé lam tang dang
ké ham luong polysaccharide trong ndm linh chi
do, tuy nhién nhiét d¢ trich ly khong duoc vuot qua
200°C do qué trinh phan hay cac hgp chat hiru co
xay ra, dac bi€t la polysaccharide. Bén canh do,
tannin ciing la nhom chit co nhiét do phan hay
khéong 6n dinh tiy thudc vao loai tannin va diéu
kién méi truong. Muc tiéu ma d& tai hudng t6i 1a
chon nhiét d va thoi gian trich ly t8i wu nhim thu
dugc ham luong hoat chét sinh hoc cao nht, trong
d6 trong tdm 13 2 nhom chat polysaccharide va
tannin dé c6 thé tng dung hiéu qua trong san xuét
cac san pham c6 lién quan.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bi miu va b tri thi nghiém
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khoang 8-10% (Hinh 1) (co s¢ san Xudt ném linh
chi Cat Son, 42 Pgi Can - Bao Loc, Lam Dong).

Thiét bi str dung cho nghién ciru bao gdm: may
nghlen cat (2 ludi dao), bé didu nhiét (waterbath),
noi 4p sudt. Binh trich ly chiu nhiét trén 100°C
(binh trung tinh Schott Duran, Ptc, chiu dugc ap
sudt va chan khong tir 1 — 1,5 bar - ISO 4796-1,
chéng sbc nhiét 30 K va nhiét do t6i da 140°C)
duoc su dung.

Hinh 1: Nim linh chi d6 dang nguyén tai va

] ] ; cit mong
Nam linh chi d6 da cat mong c6 do am trong
Bing 1: T6 hop cac nghiém thirc thye hién
Nhiét d trich Thai gian trich ly (phiit)

ly (°C) 15 30 45 60 75 90
70 X X X X X X
80 X X X X X X
90 X X X X X X
100 X X X X X X
110 X X X X - -
120 X X X - - -
130 X X - - - -

Dadu (X) la cdc nghiém thirc dwoc thuc hién, déu (—) la cac nghiém thirc khong thuc hién do diéu kién thiét bi

Thi nghiém dugc b tri hoan toan ngiu nhién
theo t6 hop giita nhiét d¢ trich ly 70+130°C (cach
nhau 10°C) va thoi gian trich ly 15+90 phut (cach
nhau 15 phut) (Bang 1). Can chinh xac 10 gr nim
linh chi d4 nghién min va cho vao tai vai c6 kich
thude 16 loc < 0,5 mm. B sung 500 ml nudc cat
(ty 1& ndm linh chi va nu6c dugc chon trong nghién
ctru ddng thoi cia nhom tac gia) va cho tat ca vao
binh trich ly. Thuc hién céc thi nghiém theo nhiét
d6 va thoi gian da b tri.

2.2 Phén tich miu

Céc hop chét ¢ hoat tinh siph hoc trong nim
linh chi d6 dugc phén tich bao gom polysaccharide
(giau f-glucan) va tannin.

Pinh Iugng polysaccharide (g/l) theo phuong
phép phenol - acid sulfuric dac (Foster et al.,
1961), do do hip thu dung dich tai budc séng 488
nm so véi duong chuan glucose (Harshal va
Priscilla, 2011).
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Ham lugng tannin dugc dinh lugng theo g/l dua
vao phan ung oxy hdéa khit KMnO4 véi chi thi
indigocarmin (Muller va Allan, 1992).

2.3 Phin tich thong ké

Phan tich théng k& (STATGRAPHIC) duoc st
dung dé chon mé hinh phu hgp cho cac dit liéu thu
thap. M6 hinh (1) dugc dé xuét (gia tri Y) trong
truong hop nay:

Y = bo + ann + bnan2 + bnanXm (1)

Trong do: b, 1a hé $0: By, Byun VA by 12 céc hé sb
bac 1, bac 2 ctia phuong trinh héi quy; X,, X,, 1a
cac gia tri cia bién doc lap.

Dé chon dugc cac didu kién tdi wu, phan tich
hdi quy da bién duoc 4p dung dién ta sy thay doi
ham luong céc chidt co6 hoat tinh sinh hoc
(polysaccharide va tannin) ciia ndm linh chi duoc
xac dinh 1a bién phu thudéc vao nhiét do va thoi
gian trich ly dugc ghi nhan (ky hiéu la X; va X,
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turong tmg). Kiém dinh sy twong thich cua dir liéu
theo mo hinh va thuc nghiém dugc thuc hiép. bé
xdc dinh chinh xac gia tri cyc dai (gia tri toi wu)
cua phuong trinh hoi quy da bién ¢ thé ap dung
tinh chét’ dao ham, tim Qiém dung ctia md hinh, 1ap
bang bién thién bao gébm cac di€m dung va cac
diém quan tdm nham tim ra di@m cuc dai cua
phuong trinh (gia tri toi uu ly thuyét).

3 KET QUA VA THAO LUAN

3.1 A,nh hwéng ciia nhiét do va thoi gian
trich ly dén ham lwgng polysaccharide

3.1.1 Nhiét do trong khoang 70+100°C

Két qua thong ké cho thiy khi ting nhiét do
trich ly tir 70-100°C thi ham luong polysaccharide
cling ting c6 y nghia (Bang 2). Khi thoi gian trich
ly tang tir 15 dén 60 phut thi ham luong
polysaccharide trong dich cling ting, ham lugng
nay ciing khong tang thém khi trich ly voi thoi
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gian dai hon (60 dén 90 phut). Tuy nhién, ham
lwong nay ting c6 y nghia thong ké trong khoang
nhiét d6 trich ly dwoc thuc hién (70-90°C). O
nhiét d¢ nay da xay ra qua trinh trich ly cac phan
tir polysaccharide hoa tan ma chu yéu la
polysaccharide peptide v6i khdi lwong phan tir
khoang 5x10° Da. Phan tir polysaccharide peptide
dugc cdu tao tir cac phan tir polysaccharide va cac
amino acid, trong d6 phan polysaccharide bao gdm
glucose, galactose, arabinose, xylose va mannose,
cac phan tir lién két voi nhau thong qua lién két g-
glucoside. Khoang 17 loai acid amin lién két véi
cac phan tir polysaccharide (Chan et al, 2006).
Chinh cac gdc acid amin c6 tinh phan cyc lam cho
cac phan tir hoa tan dé dang hon khi ting nhiét do.
Do day 1a qua trinh trich ly cc phén tir chat tan
nén thoi gian trich ly kéo dai cling lam tdng ham
luong polysaccharide hoa tan cho dén khi dat dén
ham luong tdi wu.

Béng 2: Ham lugng polysaccharide (mg/l) trong dich linh chi theo nhiét do (70+100°C) va thoi gian

trich ly (15+90 phut)

Nhiét do Thoi gian trich ly (phiit) Trung

trich ly (°C) 15 30 45 60 75 90 binh

70 250,2 260,2 310,6 383,0 392,2 416,0  330,4°

80 249,8 259,6 3223 415,3 407,4 4473  350,3°

90 256,1 2933 459,1 458.,5 459,0 446,9  3955¢

100 391,2 420,4 466,9 477,6 483,1 470,7  451,6¢
Trung binh 286,8* 308,4° 389,7° 433,6¢ 435,44 445,24

Ghi chu: Cac chir trong cung mot cgt hodc mot hang biéu thi su khéc biét ¢é y nghia cua cac trung binh nghiém thirc (d¢6

tin cdy 95%)

Tuong quan gitra ham luong polysaccharide véi
nhiét do va thoi gian trich ly cé thé duoc dién ta
theo phuong trinh 2.

Y = 1474,08 + 0,0015 X, — 0,0001 X5 - 0,0051
X12X5 - 0,0002 X1 X2 + 0,8421 X, X5 — 25,946 X, —
29,306 X» 2)

Trong d6YI1a ham lugng polysaccharide
(mg/1), X; 1a nhiét d¢ trich ly (°C) va X, la thoi
gian trich ly (phut).

Mb hinh bé miat dép tng (Hinh 2) cho thdy
anh huong ddng thoi cia nhiét do va thoi gian
trich ly dén ham luong polysaccharide (mg/1) trong
dich trich.

Dé xac dinh thoi gian trich ly t6i wu Ung véi
nhiét d6 toi han 100°C, c6 thé thay X; = 100°C vao
phuong trinh 2 va thu dugc phuong trinh 3.
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0,0001 X2* - 0,0200 X;?

3)

Trong d6Y 1a ham Ilwong polysaccharide
(mg/1), X, 1a thoi gian trich ly (15+90 phut).

Y 380,52
+ 3,9037 X3

Lay dao ham Y’ ciia phuong trinh 3, cho Y’=0,
tim duogc 2 diém dung X,;=-198,8 va Xy = 65,5
(phiit). Dya véao két qua xét dau (thé hién & Bang 3)
cho thay thoi gian va nhiét d¢ trich ly tuong tng 1a
65,5 phut va 100°C, ham lugng polysaccharide dat
duoc cao nhat. Nhiét do trich tr 70 d&én 100°C chi
¢6 thé ly trich dwoc cac phéan tir polysaccharide
mach ngan. Sau thoi gian trich ly 65,5 phit thi ham
lugng polysaccharide s€ khong ting do qua trinh
trich ly hau nhu di xay ra hoan toan va thoi gian
trich ly kéo dai c6 thé giy ra sy phan huy céc
polysaccharide mach ngin c6 ciu tric khong bén
vimg va hau qua co thé lam cho ham lugng
polysaccharide giam.
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Ham lugng
polysaccharide (mg/1)

160.0-200.0

B 200.0-240.0
240.0-280.0
280.0-320.0
320.0-360.0
360.0-400.0

Bl 400.0-440.0
B 440.0-480.0
480.0-520.0

90 W 520.0-560.0

M

Hinh 2: Biéu dd bé mit dap tng thé hién twong quan giira nhiét do va thoi gian trich ly dén ham
lwgng polysaccharide (mg/l) trong khoang nhiét do 70-100°C

Bang 3: Bién thién cia ham lwong
polysaccharide theo thoi gian
X2 (phut) -198,8 15 65,5 90
Y’ 0 + 0 -
Y (mg/l) -402,6  434,2 549,8 496,9

Trong khoang nhiét d§ trich ly 70+100°C va
thoi gian trich ly 15+90 phat, ham lugng
polysaccharide duoc tinh bang cach thay gia tri X,
€ (70+100) va X, € (15+90) vao phuong trinh 2.
Phuong trinh tuong quan gilta ham luong
polysaccharide duoc tinh theo phuong trinh 2 va
ham luong polysaccharide thyc nghiém cé hé sb
twong quan kha cao (R?=0,90), cho phép st dung
mé hinh tinh toan d& wdc lugng ham lwong
polysaccharide theo nhiét d¢ (70+100°C) va thoi
gian trich ly (15+90 phut).

3.1.2 Nhiét do trong khodng 110-130°C

Trong khoang nhiét ¢ tir 110 dén 130°C, ham
lugng polysaccharide twong quan véi nhiét do va
thoi gian trich ly dwoc dién ta theo phuong trinh 4
(hé s trong quan R2=0,942).

Y =1072,94-5,99 X;-68,65 X>+0,63 XX, (4)

Trong d6 Y 1la ham luong polysaccharide
(mg/l), Xila nhi¢t do trich ly (°C) va X, la thoi
gian trich ly (phut).

Két qua thé hién trén md hinh bé mit dap tng
(Hinh 3) cho thay ¢ nhiét do 110°C, khi ting thoi
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gian trich ly tr 15 dén 60 phut thi ham luong
polysaccharide ting rat it. Tuy nhién, ham lugng
polysaccharide lai ting rét manh khi trich ly &
nhiét do 120 va 130°C khi thoi gian trich ly tang tur
15 dén 60 phat. Nguyén nhan ting cao ham lwong
nay co thé do nhiét do cao da tao diéu kién tdt cho
quéa trinh trich ly thém phan I6n cac phan tir
hemicellulose (Sattler et al., 2008). Nhitng phan tir
nay c6 cau tric phan nhanh nén c6 thé bi thily phan
thanh cac phan tr c¢6 khdi luong nhé hon (Yu et
al., 2008) khi xtr Iy & nhiét do cao. Do vay & nhiét
do trén 120°C, ngoai trich ly cac phéan tr hoa tan
nhu polysaccharide-peptide, con c6 thé ly trich
thém hemicellulose trong thanh t& bao (Sattler et
al., 2008). Dong thoi qua trinh trich ly & nhiét do
cao s& lam cho kich thudc phan tir ciia cac hop chat
polysaccharide nho hon. Két qua nghién ctru cua
Matsunaga et al. (2013) cho rang & nhiét 6 135°C
kich thudc cua polysaccharide trong khoang 0,5-6
pum (2 p chiém ty 1¢ cao nhat) va khi ting nhiét do
1én 170°C thi kich thudc cta polysaccharide s€ dao
dong trong khoang 0,5-3 um (1p chiém ty 1& cao
nhit). Thanh phan polysaccharide hoa véio trong
dich trich ly ndm linh chi & nhiét d6 cao phan lén
1a B-glucan véi cdu tric phan tir rit nho (Askin,
2007). Trong khoéng nhiét d¢ trich ly 110+130°C
va thoi gian trich ly 15+60 phat, ham lugng
polysaccharide du doan c6 thé duoc tinh bang cach
thay gid tri X € (110+130) va Y € (15+60) vao
phuong trinh 4.
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Ham luong
polysaccharide (mg/1)
420.0-500.0
500.0-580.0
580.0-660.0
660.0-740.0
740.0-820.0
820.0-900.0
Il 900.0-980.0
mm 980.0-1060.0
1060.0-1140.0
60 W 1140.0-1220.0

120
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Hinh 3: Biéu dd bé mit dap tng thé hién twong quan giira nhiét do va thoi gian trich ly dén ham
lwgng polysaccharide (mg/l) trong khoang nhiét do 110-130°C

Bang 4: Bién thién ham lwong polysaccharide
theo nhiét do va thai gian trich ly

X1(°C) 1089 110 110 120 130
Xz (phut) 9,5 15 30 30 30
Y’ (X1) 0 + + + +
Y’(X2) 0 + + + +
Y (mg/l) 420,22 423,79 433,54 562,64 691,74

Dua vao két qua xét ddu ham s6 & Bang 4, c6
thé thdy ham s Y 12 ham ting trong khoang nhiét
d6 tir 110-130°C, vi vay ham lugng polysaccharide
s€ tang khi tdng nhiét d¢ hodc thoi gian trich ly.
Tuy nhién, viéc gia tang nhi¢t d§ s€ xay ra qua
trinh phan huy cc hop chét hiru co, trong d6 c6 ca
polysaccharide. Két qua nghién ctru ciia Askin et
al. (2007) cho rang khi ting nhiét d6 trén 200°C va
gitt nhiét trén 30 phat, ham lugng cac chét hitu co
(polysaccharide) giam manh. Két qua thyc nghiém
cho thdy ham luong polysaccharide cao nhat
(684,1+£14,5 mg/1) khi thuc hién qua trinh trich ly &
130°C trong thoi gian 30 phut, két qua nay phu hop

v6i mo hinh du doan (ham lugng polysaccharide 1a
691,7 mg/l).

Tir phwong trinh 4, 14y dao ham Y’ theo X, va
X,. Khi d6 Y’(X1) =-5,99 + 0,63 Xsva Y'(Xs) = -
68,65 + 0,63 X;. Cho Y’(Xi1) =0va Y’ (X =0, ta
¢6 diém dimg X = 108,9 va Y =9,5.

Phuong trinh twong quan gitta ham Iluong
polysaccharide dy doan theo mé hinh va thuc
nghiém thé hién hé sé twong quan cao (R*=0,939).
Nhu vay co thé dua trén mo hinh duoc thiét lap dé
udc lugng ham lugng polysaccharide véi dg chinh
xéac twong ddi cao trong khoang nhiét do trich ly
110+130°C trong thoi gian tir 15+60 pht.

3.2 Anh huéng ciia nhi¢t d9 va thoi gian
trich ly dén ham lwong tannin (mg/l)

Két qua théng ké cho thdy trong cting mét thoi
gian trich ly, khi tdng nhiét d6 tr 70+100°C thi
ham lugng tannin ludn ting va c6 khac biét y nghia
(Bang 5).

Bang 5: Anh hudng ciia nhiét dd va thoi gian trich ly dén ham lwong tannin (mg/l)

Nhiét do Thaoi gian trich ly (phiit) Trung

trich ly (°C) 15 30 45 60 75 90 binh

70 179,22 280,3% 295,1¢% 352,9% 321,8°f 329,67 29324

80 226,a° 333,8f 321,5f 345,5'% 456,81 442,95 354,58

90 248, 1% 323,9¢f 387,00 374,4¢ 485,5m 471,24 381,7¢

100 333,1F 4692 506,7™" 555,6° 596,1° 5223  4972P
Trung binh 246,74 351,88 377,6C 407,1° 465,08 441,5"

Ghi chii: Cdc chit thuong khdc nhau trong ciing mot cét hodc 1 hang biéu thi sy khdc biét ¢é ¥ nghia ciia cdc nghiém

thire (do tin cdy 95%)

Cdc chir in hoa khdc nhau trong cung mét cot hodc mot hang biéu thi sy khdc biét ¢6 y nghia cua cac trung binh nghiém

thirc (do tin cdy 95%)
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Trong cung mot nhiét do trich ly, khi tang thoi
gian trich ly thi ham lugng tannin chi tang trong 75
phiit dau tién, sau d6 khong ting nita. Vi nhiét do
trich ly tir 70 dén 100°C va thoi gian tir 15 dén 90
phut thi twong quan gitta ham lugng tannin véi
nhiét do va thoi gian trich ly duoc biéu dién theo
phuong trinh 5 (R?=0,902).

Y = 145023 + 0,0013 X;® — 0,0039 X;?X, —
0,0005 X1X22 + 0,7342 XX, — 25,3506 X; —
27,1415 X, )

Trong d6: Y 1a ham lugng tannin (mg/l), X, 1a
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nhiét do trich ly (°C) va X,la thoi gian trich ly
(phut).

M5 hinh bé mit dép tng (Hinh 4) cho thiy ham
lugng tannin thu dugc tir qua trinh trich phy thude
vao thoi gian nhiéu hon 13 nhiét do. Ham luong
tannin ting rit cham khi ting nhiét do trong
khoang 70 dén 100°C, trong khi d6 ham lugng nay
lai tang rat nhanh khi thoi gian trich ly ting trong
khoang 15 dén 90 phut. Tuy nhién khi thoi gian
trich ly ting dén mot lic nao d6 thi ham lwong
tannin khong ting dugc nita va co chiéu huéng suy
giam (thé hién qua d6 cong cua bé mat dap ung).

Ham lugng tannin (mg/1)

0.0-50.0
== 50.0-100.0
~ 550 ¢ 100.0-150.0
) 150.0-200.0
E =

E 450t — 200.0-250.0
E ﬁ‘%’%; 250.0-300.0
§ 350 ¢ AT B 300.0-350.0
g AT 1 == 350.0-4000
5 s | R ae LR ars, 400.0-450.0
E . 450.0-500.0
= 150 60759(\) mm 500.0-350.0

W

70 20 %0 . 15307 &

Nhiét d (o) PR

Hinh 4: B& mit dap ng thé hién anh huong ciia nhiét dd va thoi gian trich ly dén ham lwong tannin
(mg/1) trong khoang nhiét do 70-100°C

Gia tri cao nhét trén bé mat dap tmg c6 thé tim
dugc bang cach thay gid tri X; = 100°C vao
phuong trinh 5 va thu dugc phuong trinh 6.

Y =215,17 + 7,2836 Xz — 0,05 X2> ()

Trong d6 Y 1a ham lugng tannin (mg/l) va X,
thoi gian trich ly (phut). Ldy dao ham Y’ cua
phuong trinh 6. Cho Y’=0, diém dimg X, = 72,8
dugc tim thdy.

Bang 6: Bién thién ham lugng tannin theo nhiét
do va thoi gian trich ly

X: (phiit) 15 728 90
Y’ + 0 -
Y (mg/l) 3132 4804 4657

Két qua xét ddu thé hién & Bang 6 cho thiy tmg
v6i nhiét d6 100°C, khi ting thoi gian trich ly dén
72,8 phut thi ham lwong tannin s& cao nhat (diém
cao nhit ctia bé miat dap ung Hinh 4). Néu tiép tuc
tang thoi gian trich ly thi ham luwong tannin s€
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khong tang va c6 chiéu huéng suy giam nhung
khong dang ke.

Bén canh do, két qua duoc trinh bay & Bang 7
cho thiy cac nghiém thirc 1, 5, 7, 8, 10 khong thé
hién sy khac biét ¥ nghia vé mat thong ké, diéu do
c6 nghia 1a khi tang nhiét d¢ 1én trong khoang 110-
130°C s& rat ngin dugc thoi gian trich ly ma van co
thé cho hiéu sudt trich tannin t&i wu (Adachi et al.,
2013). Két qua thuc nghiém cho thdy ham luong
tannin khong giam khi tang nhiét do trong khoang
110-130°C, chung té tannin khong bi oxy hoa trong
qué trinh trich ly. Tannin c6 thé bi oxy héa khi co
mit cua oxy ¢ nhiét do twong dbi cao dudi tac
dung ctua enzyme polyphenol oxydase (Lé Ngoc
T4, 2003). Tuy nhién, qua trinh trich ly thuc hién
trong moi trudng nude nén co thé han ché tiép xuc
tannin v6i oxy nén c6 thé lam giam dang ké tién
trinh oxy hoa. Pong thoi viéc ting nhiét do cao s&
g6p phan vo hoat enzyme polyphenol oxydase, vi
vay tannin da thiéu diéu kién can va du dé qua trinh
oxy hoa c6 thé xay ra.
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Biang 7: Anh huong ciia nhiét d9 va thoi gian trich ly dén ham lwgng tannin trong dich linh chi

Nghiém thirc [Nhigt gg ?fg; 2%1{1ﬁgflg21;150(phﬁ 0] Ham lwgng tannin (mg/1)
1 100 - 75 (gan véi diém ti wu ciia bé mat dap ung Hinh 6) 596,14
2 110-15 401,72
3 110 - 30 544,0°
4 110 - 45 532,1¢
5 110 - 60 596,79
6 120 - 15 428,1°
7 120 - 30 620,0¢
8 120 - 45 630,9¢
9 130 - 15 479,1°
10 130 - 30 615,24

Ghi chi: Cdc’so”' liéu trong bang la trung binh cua 3 ld(t lap lai, trong cing mét cot cac trung binh nghiém thirc mang
chir so mii giong nhau thi khong khdc biét cé y nghia thong ké (p<0,05)

O cac khoang nhiét do va thoi gian nay, ham
luong tannin du doan dugce tinh bang cach thay gia
tri X; € (70+100) va X, € (15+90) vao phuong
trinh 5. Phuong trinh twong quan giita ham lugng
tannin dugc udc tinh va thuc nghiém c6 hé sb xac
dinh twong quan kha cao (R?>=0,901). Nhu vay, c6
thé dya trén mo hinh dy doan dé wdc lwong ham
lugng tannin trong khoang nhiét do trich ly tir 70
dén 100°C véi thoi gian tir 15+90 phit.

4 KET LUAN

C6 thé thiét 1ap duoc tuwong quan tbt giita
nhiét do va thoi gian trich ly véi ham lugng
polysaccharide (hodc tannin) ¢ 2 khoang nhiét dg
khac nhau (70+100°C va 110+130°C). Nhiét do
trich ly thap hon 100°C yéu cau thoi gian trich ly
dai hon dé co thé dat duogc gia tri ham luong
polysaccharide va tannin t6i wu. Tuy nhién khi
tang nhiét d6 cao hon 100°C thi thoi gian trich ly
ngén ma van dam bao duoc hiéu suét trich tdi wu
(ham luong cao nhét cua tannin va polysaccharide
dat dugc). Két qua thyc nghiém cho thdy nhiét do
trich ly 130°C trong 30 phut cho ham lugng
polysacharide t6i wu (684,1+14,5 mg/l), trong khi
ham luogng tannin t6i wu 630,9+18,2 (mg/l) & nhiét
do trich ly 120°C trong thoi gian 45 phut. Méc du,
nhiét d6 cao tét cho qua trinh trich ly (nhu da dé
cap), tuy nhién s€ han ché trong viéc chon lya thiét
bi va hao ton niang lwong khi thuc hién ¢ nhiét do
cao hon 130°C, do vay tuy theo muc dich st dung
ma c6 thé Iya chon nhiét do trich ly va thoi gian
trich ly toi wu dé san xuat cac san pham tir linh chi.
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