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Tom tat: Rong bién thuong duoc sir dung lam thtre &n, 1am thanh phan chinh trong thyc pham chirc ning,
my pham va 1am phan bon. Dich chiét tir rong bién c6 thé duoc st dung lam phan bon qua la cho cac loai
cay trong. Rong mut (Porphyra vietnamensis) tuoi duoc ché bién so bo gém rira cat, rac, phoi kho va nghién
nhé trude khi chiét. Tron rong bién di qua xir 1y voi dung méi theo ty 16 0,5 g : 25 ml. Cac loai dung moi
str dung HCI, H,SO4, NaOH va KOH:; thoi gian chiét tir 1 — 11 gio, nhiét d6 chiét 28, 55 va 95°C. Két qua
nghién ctru cho thiy ham luong protein trong dich chiét sir dung cac dung méi NaOH hay KOH cao hon 5
— 6 lan so vai chiét bang dung méi HCI, H,SO,. Tang nhiét d6 hay tang thoi gian chiét déu lam ting ham
lwong protein trong dich chiét. Khi sir dung dung moi KOH 5% thi chiét & nhiét d6 950C c¢6 ham lugng
protein trong dich chiét cao gap 2,3 — 3,6 1an so voi chiét ¢ nhiét 46 28 hay 55°C. Déi vai chiét bang KOH
thi thoi gian chiét thich hop 1a khoang 9 gio & nhiét d6 khoang 100°C. Thém vao d6, chiét rong bién bing
KOH cho ham luong N t6ng s6 va K20 tong sé cao hon chiét bang H2SO4. Viéc lya chon néng do KOH
thich hop can dua vao nhu cau cua loai cay trong va thoi ky sinh truéng va phat trién caa ching. Kali
hidroxit 12 dung méi rat tiém nang trong viéc chiét rong bién Iam phan bén 14 vi nd vira cung cap dinh
dudng da lwong Kali vira 1am tang chét luong dich chiét.

Tir khoa: Dich chiét, ham lugng protein, kali hidroxit, nito tong sd, rong bién,

INITIAL STUDY ON KOH SOLVENT FOR SEAWEED EXTRACTION
AND ITS EFFECT ON PROTEIN IN THE EXTRACT

Abstract: Seaweed is usually used as foods, main gradients in fuctional food, cosmetics, and for producing
fertilizers. Extract from sea weed is able to be used as folar fertilizers for various types of crops. Fresh
Porphyra vietnamensis was primarily processed, including washing sands and wastes, and sun-drying
before extraction. The processed seaweed and solvent was mixed with weight to volume ratio 0.5 g to 25
ml. Four types of solvents HCI, H,SO4, NaOH and KOH, extraction time from 1 to 11 hours, extraction
temperature 28, 55 and 95°C were the factors studied for seaweed extraction. The results showed protein
content in extract using NaOH or KOH was 5 — 6 time as many as that in extract using HCI or H,SO4. The
higher extraction temperature or time, the higher protein content in the extracts was. With solvent KOH
5%, the protein content in extract obtained at 95°C was 2.3 — 3.6 times as many as that at 28 or 55°C. What
extracted using KOH solvent for 9 hours and at about 100°C was the most apperoriate, the highest protein
content compared to the other experiment conditions studied. In addition, the extract using KOH solvent
had higher total N and total K20 than that using H2SO4. Choosing appropriate KOH concentration for
seaweed extraction is nessessarily based on types of crops and their growth and development stages.
Potassium hydroxide is a potential solvent for extracting seaweed for foliar fertilizers because it provides
macroelement Potassium and higher quality of the extract as well.

Key words: Extract, protein content, potassium hydroxide, total nitrogen, seaweed.

1. GIOI THIEU

Rong bién thuong dugc st dung 1am thic an, lam thanh phan chinh trong thuc pham chirc nang va my
pham va lam phéan bon. Dich chiét tir rong bién c6 thé duoc sir dung lam phan bén qua 1a cho cac loai cay
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trong nhu rau, ngii cic, hoa. Cac hop chat trong dich chiét tir rong bién quan trong dbi véi sy sinh truong
cua cay trong la gibberellins (nAm giberela), xitokinin, auxin, axit abscisic, vitamin, axit amin va cac chat
dinh dudng [6]. Mac du dich chiét tir rong bién c6 tiém ning wng dung rat Ién nhung ham luong ciing nhu
thanh phan cac chat trong dich chiét rat khac nhau bai vi nguén nguyén liéu rong bién that thuong (mda v,
vi tri dia ly) va ki thuat chiét khac nhau [1]. Do d6, viéc lya chon phuong phéap chiét phti hop 1a mét trong
cac yéu to 1am tang chat luong dich chiét.

Céc phuong phap chiét rong bién thuong dugc chia lam ba nhom, gom: phuong phap sinh hoc (phan hay
nho enzym), phuong phéap thuy phan bang hoa hoc (st dung cac dung mdi vo co hoac hiru co) va phuong
phép vat ly (str dung &p suat cao trong diéu kién lanh) [5]. Phuong phéap ding axit manh hay kiém manh dé
phan phuy dang thinh hanh hon phuong phép si dung enzym hay phuong phap vat Iy. Do cac phuong phép
hoa hoc ¢d thoi gian chiét nhanh hon rat nhiéu so voi phuong phép sinh hoc. Hon nifa, sir ‘dung enzym, nhat
la nhitng enzym nhap khau dé chiét suat rong bién Iam phan bon 14 thi gia thanh san xuat ting 1én rat cao,
dan dén giam sirc canh tranh trén thi truong cia san pham [9]. Con phuong phép vat ly thi rat dat do (dién
str dung), yéu cau co thiét b hién dai (may hat chan khong va lam dong d4) va nghién mau (thiét bi nghién
chuyén dung).

C6 céc loai dung mdi hda hoc kiém va axit sir dung dé chiét rong bién. Thay phan rong bién bang axit
sunfuric 0 — 25% & nhiét d6 cao (100 — 120°C) [4]. Str dung dung mdi kiém dé chiét rong bién thi dich chiét
thudng giau auxin [3]. Cac dung mdi axit hoic kiém thuong duoc sir dung dé chiét rong bién gom HCI,
H,SO4, NaOH, tuy nhién chua c6 cong bd chi tiét viéc st dung KOH dé chiét rong bién lam phan bon qua
la. Cac axit manh sir dung lam dung méi rat d& gay ra hién twong protein hoa cac axit amin (san pham thuy
phan), gy anh hudéng khong t6t dén chat lwong dich chiét rong bién lam phéan bon qua 14; trong khi do, axit
amin 1a mot dang hap thu cua cay trong [8]. Vi vay, viéc st dung KOH lam dung moi chiét rong bién lam
phan bon qua la co loi ich vira cung cap nguyén t6 dinh dudng da lugng K* vira o thé han ché dugc nhugc
diém cua axit manh lam dung méi, nhd d6 lam ting duoc chat luong dich chiét.

2. PHUONG PHAP NGHIEN CUU
2.1. Xir Iy nguyén liéu

Rong mut (Porphyra vietnamensis) tuoi duoc rira so bo dé loai bo cat va cac loai rac; sau d6 duoc ngam
ria 3 1an, mai lan 3 gio; roi ngdm qua dém va rira cho dén khi nuwéc ngadm c6 mau séng, trong (Anh 1a, 1b).
Tiép theo, rong murt d3 ngdm rira duoc phoi nang khoang 4 tiéng va do d6 4m bang may do do 4m MA150
(Sartorius, Duc), cho dén khi do am dat 5 — 10% thi dem nghién bang may xay sinh té HR 2215 — 600w
(Hang Philips, Indonesia) trusc khi chiét. Rong di nghién dugc bao quan trong binh nhya c6 nap day kin
va str dung dan cho céc thi nghiem.

la

Anh 1. Mau sdc ciia niréc ngam rong miit ldn dau (1a): ndu do, nhiéu cat, duc; 1an cudi truede khi phoi
(1b): mau sang, trong
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Tron rong bién da xt 1y so bo (dang bot kho) vai cac loai dung méi theo ty 18 0,5 g : 25 ml (cho vao dng
thiy tinh dwong kinh 22 mm), bit dng bang nilon. Sau thoi gian chiét nhat dinh, dich chiét thu dugc dem
do ham lwong protein bang may Nanodrop (BioPhotometer Plus, Hing Eppendorf, Btic) & budc séng 280
nm. Quy trinh ndy dwoc ap dung cho tat ca cac thi nghiém chiét rong bién. Bdi véi thi nghiém can diéu tiét
nhiét d6 chiét da sir dung bé 6n nhiét Waterbaths & Oilbaths (Hing Memmert, Duc) (Anh 2).

Anh 2. Bé 6n nhiét Waterbaths & Oilbaths (Hang Memmert, Pirc) dioc sir dung diéu chinh nhiéz dg chiét

Thi nghiém 1: Khao sat anh huong cua cac loai dung méi hda hoc, nhiét do va thoi gian chiét dén ham
lugng dich chiét. Cac loai dung méi hda hoc da sir dung gom HCI 5%, H,SO, 5%, NaOH 5% va KOH 5%.
Céc muc nhiét do 1a 28°C (nhiét do phong), 55°C va 95°C. Cac méc thoi gian chiét 1a 1, 3, 5, 7 va 9 gio.
Két hop 3 yéu t nay cho ra thi nghiém gdom 60 nghiém thirc (Bang 1). M&i nghiém thirc duoc lap lai 3 lan.

Bdng 1. Cdc nghiém thirc nghién ciru anh hudng cia logi dung méi, nhiét do va thoi gian dén ham heong protein

trong dich chiét

Thoi HCI 5% H>SO,4 5% NaOH 5% KOH 5%

gian

chiét 28°C 55°C | 95°C | 28°C | 55°C | 95°C | 28°C | 55°C | 95°C | 28°C | 55°C | 95°C

(9i0)
1 3" 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3
5 3 3 3 3 3 3 3 3 3 3 3 3
7 3 3 3 3 3 3 3 3 3 3 3 3
9 3 3 3 3 3 3 3 3 3 3 3 3

*3 1456 1an lap lai cua nghiém thirc
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Thi nghiém 2: Khéqsét anh hudng n6ng do KOH’ % (m/v) & cadc muc 1%, 3%, 5%, 7%, 9%, 11% & nhiét
d6 95°C (su dung bé on nhiét) vai thoi gian chiet 3, 6, 9, 12 gio. Chi tiéu theo ddi ham luong protein
(1g/ml). Moi ong nghiém dugc Iap 3 lan.

2.3. Xac dinh ham hrgng N, P205, K20 trong dich chiét

Céac mau dich chiét dugc gui dén Trung tam K thuat Tiéu chuan Po luong Chat lugng 3 (Quatest 3®) dé
phan tich x4c dinh cac nguyén té dinh dudng da lugng cua cay trong gom: N, P20s va K,0 tong sb. Phuong
phap phap phan tich N téng sé dua theo TCVN 5815 : 2001; P,Os tong sb dua theo TCVN 8563 : 2010
(UV-VIS) va K20 tong sé dya theo TCVN 8562 : 2010 (FES).

2.4. Phan tich sb liéu:

S6 lieu thi nghiém dugc nhap vao phan mém Microsoft Excel 2010. So sénh su khac biét gia tri trung binh
gitra c&c nghiém thurc thong qua phan tich phuong sai (ANOVA), phuong phap xac dinh sy khac biét dya
vao gia tri LSD (Least Significant Difference). Viéc phan tich nay sir dung phan mém STATGRAPHIC
CENTURION.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ciia loai dung méi héa hoc, nhiét d va thoi gian chiét dén ham lwong protein trong

dich chiét

Két qua nghién ctru cho thiy céc loai dung mdi, thoi gian chiét va nhiét d6 déu anh huéng dén ham lugng
protein trong dich chiét (Bang 2a, 2b, 2c). Ham luong protein do duoc trong dich chiét sir dung dung méi
kiém (NaOH, KOH) cao hon rat nhiéu, gap 2,3 — 5,5 lan so véi sir dung dung mdi axit (HCI, H,SO.), két
qua nay twong ty & cac nghiém thirc ¢ thoi gian chiét va nhiét do chiét khac nhau. Néu chiét trong 9 gio,
ham lugng protein chiét bang dung méi H,SO4 5% la 1300,0, 1733,3 va 2058,3 ug/ml ¢ nhiét do chiét
tuong tng 28, 55 va 95°C; trong khi d6 néu chiét baing KOH 5% thi ham lugng tuong tng la 3008,3, 4608,3
va 10750,0 pg/ml. Biéu nay c6 thé duoc ly giai do méi truong kiém thuan loi trong viéc hoa tan cac protein
ky nuéc & trong rong bién [2]. Anh huéng cia pH dén ham lugng protein trong dich chiét 1a rat dang ké,
tang pH tir 8,5 1én 11 1am cho ham luong protein trong dich chiét tang gap doi [7].

Khong co su sai khac c6 ¥ nghia thong ké giira ham lwgng protein trong dich chiét khi chiét bang dung moi
HCI va H,SO, hoic gitra chiét bang dung méi NaOH va KOH. Dung mdi NaOH va KOH 1 kiém manh c6
hoa tri ddn dén pH cua 2 dung moi ndy cao va tuong dwong nhau. Khi hai dung méi kiém nay cho ham
luong protein trong dich chiét rong bién 1am phan bon 14 twong dwong nhau thi dung méi KOH ¢6 uu thé
vuot troi hon so véi NaOH trong chiét rong bién 1am phan bén qua 14 vi KOH cung cap K*, mét trong ba
nguyén t§ dinh dudng da lugng thiét yéu cua cay trong.

Ham luong protein trong dich chiét c6 xu hudng ting khi ting thoi gian chiét. O thoi gian chiét 9 gio ham
lwong protein trong dich chiét dat cao nhat. Chang han, ¢ thoi gian chiét 9 gio ham lwgng protein trong dich
chiét sir dung KOH 5% & nhiét do 55 va 95°C tuong ung la 4608,3 va 10750,0 pg/ml, trong khi d6 ¢ thoi
gian chiét tir 1 — 7 gio ham luong protein thap hon dang ké, tir 2400,0 — 4291,7 pg/mL & nhiét do chiét
55°C va tir 3516,7 — 10616,7 pg/ml & nhiét do chiét 95°C (Bang 2b va 2c).

Bang 2a. Ham lwong protein trong dich chiét ¢ cdc loai dung méi Va thoi gian chiét khdc nhau & nhiét dg 280C

Dung moi 1 gio 3 gio 5 gio 7 gio 9 gio
Protein, SE Protein, SE Protein, SE Protein, SE Protein, SE
pg/mi pg/mi pg/mi pg/mi pg/mi
HCI 5% 816,7° | 33,3 | 1291,7* | 72,6 | 1366,7* | 72,6 | 1366,7* | 72,6 | 1300,0* | 38,2

H2504 5% 1025,0° | 28,9 | 1208,3* | 8,3 | 1300,0° | 14,4 | 1358,3% | 68,2 | 1300,0° | 52,0
NaOH 5% 2175,0° | 94,6 | 2391,7° | 138,7 | 2683,3" | 134,1 | 3191,7°¢ | 33,3 | 2900,0° | 187,6
KOH 5% 2433,3° | 148,1 | 2625,0° | 80,4 | 2983,3" | 144,6 | 3333,3° | 190,6 | 3008,3" | 221,9
LSDo 05 283,8 262,3 351,9 313,5 422,5
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Bang 2b. Ham lwgng protein trong dich chiét ¢ cac logi dung méi va thoi gian chiét khdc nhau & nhiét dg 550C
B 1 gio 3 gio 5 gio 7 gio 9 gio
Dung moi | Protein, SE Protein, SE Protein, SE Protein, SE Protein, SE
pg/mi pg/ml pg/mi pg/mi pg/mli
HCI 5% 833,3* | 36,3 | 1108,3* | 150,2 | 1150 | 62,9 | 1475* | 137,7 | 991,7¢ | 46,4
H.S04 5% 1408,3% | 172,2 | 1350,0° | 198,4 | 1050* | 209,7 | 1366,7% | 112,1 | 1733,3* | 88,2
NaOH 5% 2508,3° | 360,9 | 3341,7° | 166,0 | 3866,7° | 786,7 | 4050,0° | 253,7 | 4533,3" | 425,8
KOH 5% 2400,0° | 464,6 | 2908,3" | 353,7 | 3791,7° | 480,1 | 4291,7° | 526,8 | 4608,3" | 401,1
LSDo s 914,7 657,8 13415 862,9 836,8
Bang 2c. Ham hegng protein trong dich chiét & cdc loai dung méi va thoi gian chiét khdc nhau & nhiét dg 950C
Dung 1 gio 3 gio 5 gio 7 gio 9 gio
mbi Protein, SE Protein, SE Protein, SE Protein, SE Protein, SE
pg/mi pg/mi pg/mi pg/mi pg/mi
?g/il 933,3% | 72,6 | 2216,7° | 180,5 | 3000° 28,9 | 3083,3" | 84,6 | 3700° | 213,6
eSO | 11017 | 68,2 | 16333" | 667 | 164L6° | 726 | 17250° | 38,2 | 20583' | 928
NaOH | 2083:3" | 148,1 | 78333" | 1856 | 90333 | 3420 | 105000 | B3N | ML 464
ort | 35167 | 1828 | 78167 | 27,7 | 93500° | 66,1 | 10017 | 03,9 | 19700 | g7
LSDgos | 362,5 645,6 582,3 517,7 782,4
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HCI 5%, 9 gio H2504 5%, 9 gio

Loai dung moi

NaOH 5%, 9 gio

hoéa hoc

KOH 5%, 9 gi®y

Biéu do 1. Ham hrong protein trong dich chiét ¢ cac logi dung mdi va nhiéz do chiét khac nhau véi cling thoi gian

chiét 9 gio
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Nhiét do chiét cang ting 1én lam tang ham lugng protein trong dich chiét. Trong 3 muc nhiét do nghién
ctru, ham luong protein trong dich chiét ¢ nhiét do chiét 95°C Ia cao nhit, cao hon rat nhiéu so véi & nhiét
do6 chiét 28 hoic 55°C (Biéu do 1). O dung mdi KOH 5% va thoi gian chiét 9 gio, ham lugng protein &
nhiét do chiét 95°C 1a 10750,0 pug/ml, cao gap 2,3 lan so véi chiét ¢ nhiét do 55°C (4608,3 pg/ml) va cao
gap 3,6 lan chiét & nhiét do 28°C (3008,3 ug/mL).

3.2. Anh huédng ciia ndng 39 KOH% dén ham hrgng protein trong dich chiét

Ham lugng protein trong dich chiét c6 khac nhau khi sir dung nong do dung méi KOH khéc nhau (Bang 3).
Khi nong d6 dung moi KOH tang thi ham luong protein trong dich chiét c6 xu hudéng ting 1én. Ham lugng
protein trong dich chiét ting vuot troi & ndng do dung mdi KOH 11% so véi cac ndng d6 dung mdi KOH
1%, 3%, 5%, 7%, 9%. Véi cuing thoi gian chiét trong 3 gio, ham lwong protein chiét dugc & dung mdi KOH
11% 12 7650,0 pg/ml, trong khi & ndng d6 dung méi KOH tir 1 — 9% chi cho ham lugng protein dudi 5225,0
pg/ml. Két qua c6 quy luat tuong tu thu dwoc & cac thi nghiém véi thoi gian chiét 6, 9 va 12 gio.

18000
—e—KOH 1%
16000
KOH 3%
KOH 5%
14000
KOH 7%
= —— KOH 9%
€ 12000 -
?:,2 —8— KOH 11%
C
§ 10000
o
o
8 8000
b.
=
£ 6000
T
4000 =
2000
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13

Thoi gian chiét (gio)

Biéu do 2. Ham heong protein trong dich chiét thu dwoc ¢ cac nong dg dung moi KOH va thei gian chiét khac nhau
~ véi nhiét dg chiét 950C.
Bang 3. Ham lwong protein trong dich chiét o cac nghiém thirc co nong do dung méi KOH va thoi gian chiet khac

nhau
Nehicm Protei3ng10 Protei6ng10 Proteignglo Protelii .
thirc SE SE SE SE
(ug/ml) (ug/ml) (ug/mli) (ug/ml)

KOH 1% | 3633,3* | 290,6 | 4766,7* | 186,2 | 7050,0* | 203,6 | 7550,0®° | 187,6
KOH 3% | 4166,7% | 587,1 | 6716,7° | 501,9 | 9033,3" | 313,7 | 8200,0* | 326,3
KOH5% | 3591,7% | 234,7 | 7200,0° | 212,6 | 11150,0¢ | 1155 | 8683,3° | 297,3
KOH 7% | 4258,3% | 243,4 | 7408,3" | 206,3 | 8508,3" | 206,3 | 7425,0° | 200,5

© 2018 Truong Pai hoc Cong nghiép Thanh ph H5 Chi Minh



~ BUGC PAU NGHIEN CUU SU DUNG DUNG MOI KOH CHIET RONG BIEN VA 39
ANH HUONG CUA DUNG MOI NAY DEN HAM LUGNG PROTEIN TRONG DICH CHIET

KOH 9% | 5225,0° | 344,9 | 8875,0° | 421,6 | 9666,7° | 321,6 | 8766,7° | 304,3
KOH 11% | 7650,0° | 224,1 | 11225,0¢ | 398,7 | 15225,0° | 387,6 | 14483,3° | 254,3
LSDo.0s 1061,9 1060,7 843,3 822,5

Bénh canh do, yéu té thoi gian chiét cd anh huong rd dén ham luong protein trong dich chiét (Biéu db 2).
Khi cting chiét ¢ nhiét do 95°C, thoi gian chiét ting da lam cho ham lugng protein trong dung dich chiét
tang 1én, tuy nhién & thoi gian chiét 9 gio cho ham luong protein dat cao nhat. Sau thoi gian d6, viée ting
thoi gian chiét khong lam ting ham luong protein trong dich chiét, ma tham chi con 1am giam. Chang han,
& dung moi KOH 11% ham lugng protein trong dich chiét thu dugc 12 7650,0, 11225,0, 15225,0 va 14483,3
ng/ml twong ung véi thoi gian chiét 3, 6, 9 va 12 gio.

3.3. Anh huéng ciia loai dung mdi dén ham lwong dinh duéng da lwong trong dich chiét

Budc dau kiém tra ham lwong céc chat dinh dudng da luong N, P,0s, K,0 tong sé cua dung dich chiét cho
thay c6 su khac nhau giira 2 loai dung moi sir dung 1a H,SO4 3% va KOH 3% (Bang 4). Két qua phan tich
cac nguyén tb dinh dudng nay cho thay ham luong N va KO tong sé trong dich chiét sir dung dung mdi
KOH 3% déu cao hon trong dich chiét sir dung dung mdi H2SO4 3%. Ham luong N va K20 tng sb trong
dich chiét sir dung dung méi KOH 3% twong ung 1a 0,18% va 2,28%, trong khi d6 ¢ dich chiét sir dung
dung méi H2S04 3% chi ¢é 0,14% va <0,10%.

Bang 4. Ham luong N, P,Os, K0 tong sé trong dich chiét sir dung cac dung moi H,SO4 3% va KOH 3%

Ding dudng cay trong Chiét bang dung mdi | Chiét bang dung mdi | Phuong phép phan
H2S04 3% KOH 3% tich
N tong sb (%, m/m) 0,14 0,18 TCVN 5815 : 2001
P,Os tong s (%, m/m) <0,10 <0,10 TCVN 8563 : 2010
(UV-VIS)
K20 tong sb (%, m/m) <0,10 2,28 TCVN 8562 : 2010
(FES)

Noi phan tich: Trung tdm K thuat Tiéu chuan Po luong Chat luong 3 (Quatest 3°)

4. KET LUAN

KOH la dung moi rét tiém ning trong viéc chiét rong bien 1am phan bon 14 vi vira cung cp dinh dudng
Kali vira lam tang chat lugng dich chiet. Ham lugng protein trong dich chiet thu dugc bang dung mdi KOH
vuot troi hon han so veéi dung moi axit manh nhu HCI hay HzSO4. Ngoai ra, chiet bang KOH cho ham
luong N tong s6 va K20 tong s6 cao hon chiét bang H2SO4.

Thoi gian chiét, loai dung mai va nhiét do chiét déu anh huong dén ham lugng protein thu dugc trong dich
chict. Thoi gian chiet hay nhiét d6 chiet tang da lam tang ham lugng protein trong dich chiet. Chict rong
bién bang KOH 5% ¢ nhiét do khoang 95°C cho ham lugng protein dich chi€t cao hon 2,3 — 3,6 lan so voi
chiét & nhiét do 28 hoac 55°C. Boi vai chiét bang KOH thi thoi gian chiét thich hop 1a khoang 9 gio ¢ nhiét
do khoang 95°C.

Nong d6 dung moi KOH cang cao thi ham lugng protein dich chiét cang cao. Viéc lya chon nong do KOH
thich hgp can dya vao nhu cau cua loai cay trong va thoi ky sinh truong, phéat trién caa chang.

LOT CAM ON
Céc tac gia chan thanh cam on Truong Dai hoc Cong nghiép Thanh phé Ho6 Chi Minh da hd tro tai chinh
dé thyc hién nghién cau nay.
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