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Tom tat

Diép luc duwoc sir dung nhwr mét logi thuc pham bé sung, cé tac dung l1am sach gac
tw do, gitip ngdn ngira nhiéu tén hai vé sirc khée. Cac yéu té dnh huéng dén hiéu qud
trich ly diép luc tir 14 16t da diwoc khdo sdat nhie ty 16 nguyén liéu, nhiét dé trich ly. Nong
d¢ ethanol va thoi gian trich ly duwoC t6i weu theo phwong phdp dap g bé mgt (RSM). Tar
do, thir nghiém tao ddn xudt bt diép luc tan trong nwée va danh gid ham lwong diép luc
ciia san pham khi bao qudan ¢ cac nhiér g khac nhau. Trich ly ¢ 40°C, ty 1é 14 I6t/ dung
méi 1/15 hiéu qud nhat cho viéc thu nhan diép luc. Két qua téi wu héa cho thdy ham heong
diép luc cao nhat khi si dung ethanol 90%, trich ly trong 23,4 gio, dat 34,8mg/g 14 lot.
So vdi nhiét dé phong, bdo quan san pham ¢ nhiét dé lanh giip ham heong diép luc dwoc
on dinh. Ham lwong diép luc trong san pham giam 17,5% sau 6 thang bao quan ¢ 5°C.

Tar khéa: bét diép luc, chlorophyll, 14 16, phwong phdp dap iing bé mat

Abstract

STUDY ON EXTRACTION OF CHLOROPHYLL FROM TO PRODUCE THE

CHLOROPHYLL POWDER

Chlorophyll was used as a dietary supplement that scavenging free radicals and
helps prevent disadvantages for health. Some factors affecting the chlorophyll yield from
lolot leaf (Piper sarmentosum) were studied, including the ratio of lolot leaf and ethanol
and the extracting temperature. The response surface methodology (RSM) was used to
maximize the simultaneous effect of ethanol concentration and extracting time. Then, a
water-soluble chlorophyll powder was trial-produced and assessed for the chlorophyll
content of product at the different temperatures of preservation. Immersion at 40°C, the
ratio of lolot leaf and ethanol of 1 and 15 was most effective for the extraction of
chlorophyll. By RSM, the highest yield of chlorophyll was recorded at the ethanol
concentration of 90% for 23.4 hours, yielding 34.8mg/g lolot leaf. Comparison with room
temperature, preservation of the product at the cold temperature helped the chlorophyll
content be more stable. The chlorophyll content of product reduced 17.5% after 6 months
of preservation at 5°C.

1. Pit van dé

Diép luc (chlorophyll) va cac dan xuat duoc cho 1a c6 cac chirc ning hd tro sic
khoe quan trong nhur ngan ngira ung thu va khang viém. Diép luc ciing 1a ngudn vitamin
A, E, K, C va B-carotene, cac nguyén t6 khoang thiét yéu nhu magie, kali, sat, canxi va
cac acid béo thiét yéu. B6 sung diép luc vao khau phan in c6 thé gidp giam tinh trang
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tang can, nang cao ngudng chiu dung glucose, giam tinh trang viém. Cac thir nghiém in
vitro ciing da cho thy diép luc c6 kha ning khang oxy hoa cao, gitip ngin ngira Cac nguy
co ton hai sirc khoe do céac gdc tu do (Lanfer-Marquez va cs., 2005; Nguyen va cs., 2020).
Diép luc trich ly tir bac ha, bdng cai xanh, hing tay va 6t chudng c6 thé kiém soat dudng
huyét. Diép luc trong cAc loai rau sim mau c6 thé gitp ngan ngira mot s bénh nhu ung
thu dai trang va ung thu gan thong qua viéc gan két véi hydrocarbon, aflatoxin va cac
phan tir ky nude khac co lién quan dén qua trinh hinh thanh va phat trién bénh ung thu
(Ebrahimi va cs., 2023). Tai Viét Nam, nhiéu nghién ctru ciing da dé cap dén kha niang
trich ly diép luc tir nhiéu nguon khac nhau. Ta Duy Tién (2008) da thir nghiém tao dan
XUAt chlorophyllin tan trong nudc tu 14 day hoang thanh. Ché pham c6 d6 tinh sach dat
89,68%. Anh huong ciia mot s6 yéu té 1én qua trinh tach chiét chlorophyll tir rong mut
cling duoc d& cap trong nghién ciu caa Nguyén Thay Linh (2014). Higu suat thu nhan
diép luc dat 35ug/L khi trich ly véi aceton 80% trong 24 gio (co bo sung 500mg CaCOs).
L& Thi Hong Anh (2016) da su dung rong mén Cheatomorpha sp. thu nhan ¢ huyén Dong
Hai, tinh Bac Liéu dé trich ly diép luc. Nguyen va cs. (2020) da nghién ctru cac diéu kién
thich hop dé trich ly diép luc c6 hoat tinh chéng oxy héa (DPPH) trong 14 cdy rau ngét,
ham lugng diép luc cao nhat dat 14,43pug/mL. Pham Quynh Trang (2021) di nghién cau
trich ly diép lyc tir phan tim, voi ham luong dat 0,598% khi sir dung hé dung méi acetone:
NH4OH (9/1).

Trong cac loai rau xanh, 14 16t 1a mot ngudn chlorophyll déi dao (Arshad va cs.,
2023). Cay 14 16t ¢ kha nang chiu bong, phat trién tét trong cac khu vuon & ndng thon
Viét Nam. Tuy nhién, trich ly diép luc tir 14 16t vin chua c6 nhiéu cong bb. Mot s6 nghién
ctru dé cap dén viéc sir dung 14 16t 1am ngudn nguyén liéu trich ly tinh dau. Bén canh viéc
sir dung nhu mot loai phu gia tao mau cho thuc pham, hién nay bot diép luc trich ly theo
quy trinh an toan con duoc s dung nhu mot loai thuc pham bo sung. Nhiing nghién cau
thuc nghiém cho thay bot diép luc ¢6 tac dung khir mui co thé, giam mui hdi cho nuée
tiéu va phén, ting cudng kha ning thanh loc nhitng can ba trong mau, tang kha nang san
sinh mau (Ebrahimi va cs., 2023). Mat khac, san pham nay con gidp giam dau bung kinh
va giam roi loan kinh nguyét, giam chung dau nta dau, giam acid da day khi bung déi
(Nguyen Thuy Linh va Lé Pham Cong Hoang, 2014). Thu nghiém tao bot di€p luc tir la
16t s& gitip viéc str dung san pham thuan tién hon, dac biét dol v6i nhitng nguoi kho khén
trong viéc st dung rau xanh. Trong nghién cttu ndy, cac yéu t6 anh huong dén hiéu suat
trich ly diép luc tir 14 16t & trang thai twoi duoc khao sat nhu ty 1& nguy@n liéu, nhiét do
trich ly, nong do ethanol va thoi gian trich ly duoc t6i uu hoa bang phuong phap dap tng
bé mat. Tir do, thir nghiém tao dan xuat chlorophyllin tan trong nuéc va danh gia ham
luong trong cac diéu kién bao quan khac nhau.

2. Vit liéu va phwong phap nghién ctiru
2.1. Vit ligu

L& 16t: duoc thu héi tai vuon nha (phuong Tan Dinh, thanh phé Bén Cét, tinh Binh
Duong). L4 16t sau khi thu hai dugc ria sach, quat thong gié cho kho nudc trén bé mat
roi trich ly diép luc.

- bo am nguyén liéu duoc xac dinh theo TCVN 9934:2013. Ham luong nudc trong
la 16t tuoi dugc ghi nhan 89,8%.
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2.2. Phwong phdp nghién ciru

Phuwong phdp tach chiét diép luc

L 16t tuoi dugc rira sach roi dé kho nwéc bé mat. Ngam 20g 14 16t twoi voi dung
moi chi€t theo cac ty I€ nghién ctru. MgCOs dugc bo sung véi muc 0,59 truse khi xay.
Dich xay duoc cho vao binh tam giéc toi mau. Gitr cac binh tam gi&c & cé&c nhiét do thi
nghiém véi thoi gian thich hop vei ting thi nghiém. Sau d6, mau dugc ly tam ¢ toc do
6000 vong/phut trong 10 phdt. Phan dich dugc sir dung cho cdc budc thi nghiém sau
(Nguyen Thuy Linh va Lé Pham Céng Hoang, 2014).

Xac dinh ham lwong diép luc

Do véi dung moi ethanol, mau dugc do do hap thu & budc séng 665 va 652nm.

Mau trang (blank) sur dung trong phan tich chi chira ethanol ¢ nong d6 twong tng. Nong
d6 chlorophyll a (Chl-a) va nong @ chlorophyll b (Chl-b) dugc tinh theo céng thac
(Nguyén Thuy Linh va Lé Pham Cong Hoang, 2014):

[Chl-a] = 16,29 x A665 — 8,54 x A652

[Chl-b] = 30,66 x A652 — 13,58 x A665

[Chl-ab] = 22,12 x A652 + 2,71 x A665

Xur ly thong ké

Céc thi nghiém duogc thyc hién Iap lai 3 1an. Phan tich ANOVA béng phan mém
Stargraphic Centurion 15. Thi nghiém toi vu héa anh huong cua nong do ethanol va thoi
gian trich ly duoc thuc hién bang phan mém Modde 5.0.

2.3. B4 tri thi nghiégm

Anh hwong cua ty 1é dung méi trich ly

Ty 1€ nguyén li¢u cd anh hudng dén kha nang hoa tan cac chat. L& 16t duoc ngam
trong ethanol 90% dé trich ly di¢p luc. Ty I¢ la I6t/ethanol gitra cac nghiém thuc 6 su
thay d@oi: 1/10; 1/15; 1/20 va 1/25. Céac binh tam giac toi mau duoc gitt & nhiét d6 60°C.
Sau 4 gio, thu dich loc va xac dinh ham lugng diép luc.

Hiéu suét trich ly diép luc = tong sé diép luc (mg)/g 14 16t khd

Anh hwong cua nhiér dg trich ly theo thoi gian

Ngam 20g I4 16t tuoi trong céc binh tam gidc téi mau vai 300mL ethanol 90% (ty
I& 14 16t/ethanol la 1/15); trich ly diép luc & cac nhiét do khac nhau: 30, 40, 50 va 60°C;
thu nhan dich trich ly sau 4 gio va 8 gio roi xac dinh ham lugng diép luc.

Anh hiong cua nong dé ethanol

L& 16t duoc ngdm véi ethanol trong cac binh tam gidc t6i mau vai ty 1§ 1/15; gitr
cac binh tam giac ¢ 40°C. Nong d¢ ethanol cudi cung trong cac nghiém thuc c6 sy thay
doi: 60%, 70%, 80%, 90% va 99,7%. Sau 8 gio, thu nhan dich trich ly r6i xac dinh ham
luong diép luc.

Téi wu héa anh hirong cua nong dé ethanol va thoi gian trich ly

Thi nghiém duoc tién hanh theo phuong phép truc giao hai yéu t6 theo md hinh
CCF-design. Thiet ke va xu Iy so liéu thyc nghiém bang pham meém Modde 5.0. Ky hiéu
cac bién so, gia tri ma hoa va noi dung cac nghiém thire dugc thé hién trong bang 1 va
bang 2.
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Bdng 1. Ky hiéu céc bién sé va gia tri ma hoa

Bién sb Ky hiéu Ky hiéu gia tri ma hoa
-1 0 1
Nong d6 ethanol (%) X1 70 80 90
Thoi gian trich ly (gio) X2 8 16 24

Bdng 2. Téi wu dnh hweng cua nong dg ethanol va thoi gian trich ly diép luc

Nghiém Céc bién Nong do ethanol Thoi gian Hiéu sut

thuc X1 X2 (%) trich ly (gio) trich ly di:ep luc
(mg/g 14 16t kho)

N1 -1 -1 70 8

N 2 1 -1 90 8

N3 -1 1 70 24

N 4 1 1 90 24

N5 -1 0 70 16

N 6 1 0 90 16

N 7 0 -1 80 8

N 8 0 1 80 24

N9 0 0 80 16

N 10 0 0 80 16

N 11 0 0 80 16

M6 hinh phuong trinh hoi quy da thirc bac 2 duoc s dung dé m6 ta anh huéng cua
nong do ethanol va thoi gian trich ly dén hiéu suat thu nhan diép luc:

Y = a0+ ar Xy + a2Xz + a12X1 Xz + a1 X1? + azeX2?

Véi: X1, X2 1a cac bién doc 1ap; ao 1a hé s6 phuong trinh hdi quy; as2 1 hé s tuong
tac; a1, a2z la hé so bac 2; Y la hiéu suat trich ly diép luc

Thur nghiém tao bot diép luc

Dich trich Iy 14 15t twoi tir thi nghiém trudc ¢6 ham luong diép luc cao nhat duoc sir
dung dé tao bot. Quy trinh duge dé xuét dua trén phuong phap tao dan xuat chlorophyllin
tan trong nudc tir ddy hoang thanh cua Ta Duy Tién (2008) vai mét sé diéu chinh nho.
Chlorophyll duoc xa phong hoa bang céach sir dung dung dich NaOH 0,1N trong ethanol
dé loai béo; két taa chlorophyllin bang acetone 100% rdi thu nhan bang cach ly tam véi
téc d6 5000 vong/phut trong 5 phit; taa duoc hoda tan lai trong acetone 65%; 16p acetone
bén dudi duoc thu va ¢ quay thu hoi dung méi. Dung dich Na-Mg-chlorophyllin thu
duoc sau khi co quay loai acetone tiép tuc duoc bd sung dung dich CuSO4 20mM theo ti
16 1:3 ¢ pH 3,0, nhiét d6 phong (30°C); thu nhan tua va rira bang nudc cat dé loai bo
CuSOy4 thira; tia dugc huyén phu trong nuéc cat roi chinh pH vé kiém bang dung dich
NaOH 0,1N cho dén khi két taa tan hoan toan. Dung dich Cu-chlorophyllin dugc dong
kho va nghién min.

Khdo sdt diéu kién déng géi va bao quan san pham
Bot diép luc thir nghiém duogc chia trong hii thiy tinh téi mau. Giir cac san pham &

nhiét d6 phong 30+4°C va 5°C. Mot sb chi tiéu chat luong cua san pham nhu d6 am, ham
luong diép luc dugc danh gia sau 2, 4 va 6 thang bao quan.
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3. Két qua va thao luan

3.1. Anh hwong cia ty 1é dung moi

Lé 16t tuoi sau khi rira sach, cat nho duoc trich ly diép luc trong ethanol véi cac thé
tich khac nhau. Hiéu suat trich ly diép luc duoc thé hién trong hinh 1.
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Hinh 1. Anh huwong cua ty 1é dung mai.
Céc ky tu trén céc cot biéu thi mire dé sai khac & dé tin cdy 95% (P<0,05).

Ty 1¢ 14 16t/ethanol trong cac thi nghiém c6 anh hudng dang ké dén hiéu suét trich ly
diép luc thdng qua viéc gia tang tbc do hoa tan cua hoat chit vao dung méi. Khi ting luong
ethanol sir dung, tir ty 18 1/15 dén 1/25, ham luong diép luc thu duoc cao hon dang ké so
vai khi trich ly ¢ ty 1€ 1/10 (ngoai trir ty 1€ 1/15 khéng khac biét so véi ty 1€ 1/10). Tuy
nhién, lugng dung méi sir dung qua nhiéu s& khong 1am tang thém hiéu qua trich ly ma con
giam hiéu qua vé kinh té. Ty 1& 1/15 dem lai hiéu qua trich ly cao nhat, ham luong diép luc
thu nhan dat 17,0 + 0,8mg/g 14 16t khd. Két qua nay ciing khong khac biét nhiéu so véi cac
cong bd khéc. Nghién cau ciia Arshad va cs. (2023) cho thay hiéu qua trich ly dat 1,112mg/g
4 16t tuoi khi sir dung acetone 80% lam dung moi trich ly véi ty 1é 1/40. Cac dung moi
chiét khac ciing c6 thé mang lai hiéu qua twong tu khi trich ly vai ty 18 thich hop. Tir két
qua trén, ty 18 14 16t/ ethanol 1/15 dugc sir dung cho nghién cau tiép theo.

3.2. Anh hwéng cia nhigt dg trich ly
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Hinh 2. Anh hirong ciia nhiér dg d@én hiéu suat trich ly diép luc.
Cac ky tw khac nhau trong thé hién mize dé sai khac ¢ dé tin cdy 95% (P<0,05).

) Nhiét gi(f) anh huong dén kha nang hoa tan cac chét Véo,dung dich, qua do énh huong
den hiéu suat trich ly diép luc tir 1a I6t. Thi nghiém duoc tien hanh vaéi su thay doi nhiét
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d6 & cac muc khac nhau: 30, 40, 50 va 60°C. Sau 4 gio va 8 gio, hiéu suat trich ly diep
luc trong cac nghiém thirc dugc thé hién trong hinh 2.

Nhiét 6 ¢6 anh huong rd rét dén hiéu qua trich ly diép luc tir 14 16t. Két qua phan
tich sau 4 gio cho thay ham luong diép luc ting nhanh chong khi nhiét d6 tang tir 30 1én
50°C. Tuy nhién, nghiém thirc 60°C c6 két qua khdng khac biét so vai nghiém thire 50°C.
Sau 8 gio ngdm, mac du ham luong diép luc gia ting & tat ca cac nghiém thirc, nhung
khong co su khéc biét khi thay doi nhiét do trich ly tir 40 dén 60°C. Nghiém thuc trich ly
diép luc & 40°C trong 8 gid duogc sir dung dé tién hanh cho thi nghiém tiép theo.

3.3. Anh hwéng ciia néng dé ethanol

Anh huéng cua ndng do ethanol duoc khao sét bang cach thay doi ndng do ethanol
trong cac nghiém thirc: 60%, 70%, 80%, 90% va 99,7%. Ty & 14 15t/dung mai 1a 1/15.
Qua trinh trich ly diép luc duoc duy tri & 40°C trong 8 gio. Hiéu suat thu nhan diép luc
dugc thé hién trong hinh 3.
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Hinh 3. Anh huong ciia nong dé ethanol @én hiéu sudt trich ly diép luc.
Cac ky tw khac nhau trong thé hién mize dé sai khac o do tin cdy 95% (P<0,05)

Diép luc khong tan trong nudc nhung tan tot trong dung mai hiru co nhu aceton,
methanol, ethanol... Trong nén mau la véi sy ton tai cta nhiéu chat khac nhau, nong do
ethanol c6 anh huong dang ké dén kha nang trich ly diép luc tir 14 16t. O céc nghiém thuc
c6 ndng do ethanol thap (60 va 70%), kha niang hoa tan cta diép luc thap hon dang ké so
véi cac nghiém thuc sir dung ethanol & mic cao hon (80 dén 99,7%). O nghiém thuc sir
dung ethanol 80%, ham luong diép luc trong dich trich dat 22,5+1,3mg/g la 16t. Két qua
nay khac biét dang ké so véi khi trich ly diép luc tir rong nuéc lg (Cheatomorpha sp.).
Hiéu qua trich ly diép luc tong s6 giam khi ting ndng do6 ethanol tir 80% lén 99% (Lé Thi
Hong Anh va cs., 2016). Tuy nhién, anh huong cia nong do ethanol & cac mic 70, 80 va
90% chua 15 rang. Bén canh d6, sy gia tang ham lugng diép luc theo thoi gian khong
giong nhau & cac nong do ethanol khac nhau. Anh huéng dong thoi ciia nong do6 ethanol
va thoi gian trich ly s& duoc tdi wu trong thi nghiém tiép theo.

3.4. Toi wu héa anh hwong ciia néng dé ethanol va thei gian trich ly

Phuong phap dap tng bé mat duoc sir dung dé t6i wu héa anh huong caa nong do
ethanol va thoi gian trich ly 1én hiéu suat thu nhan diép luc. Nong dé ethanol duoc thay
d6i & 3 muc: 70%, 80% va 90%. Thoi gian trich ly duoc thay doi & 3 muc: 8 gio, 16 gio
va 24 gio. Két qua xur ly s6 liéu duoc thé hién trong bang 3.
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Bdng 3. Anh hwong cua cac bién dén hidu sudt trich ly diép luc tir 14 lot

Hi¢u suattrichly ~ Coeff. SC Std. Err. P Conf. int (%)
diép luc
Constant 26,9568 1,02433 1,48071e-006 2,63314
X1 2,39333 0,815188 0,0324092 2,09551
X2 5,53333 0,815188 0,00105589 2,09551
X1*X1 -2,9221 1,25455 0,0672775 3,22492
X2*X2 1,2579 1,25455 0,362046 3,22492
X1*X2 2,85 0,998397 0,0356321 2,56647
N=11 Q?=0,323 Cond. no. = 3,0822

DF =5 R?=10,932 Y-miss =0

R? Adj. = 0,864 RSD = 1,9968

Conf. lev. = 0,95

Theo méd hinh hdi quy, anh huéng cia mdi bién sé duoc trinh bay trong bang 3 voi
muc ¥ nghia 95%. Két qua cho thiy nong do ethanol va thoi gian trich ly ¢ anh huang
dang ké dén hiéu suét trich ly diép luc tir 14 16t twoi. Két qua xir Iy sé liéu cho thay phuong
trinh c6 tinh hoi quy tét voi R? = 0,932 (>0,8). Theo d6, cac tham sb khong co ¥ nghia
(P>0,05) dugc loai bo, phwong trinh hdi quy thu duge nhu sau:

Y =26,9568 + 2,39333X1 + 5,53333X2 + 2,85X1X2

Trong d6, Y 14 hiéu suat trich ly diép luc (mg/g 14 16t); X1 1a ndng do ethanol (%);
X2 la thoi gian trich ly (gio).
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Hinh 4. Pdp ing bé mat thé hi¢n anh huong cua nong dé ethanol va thoi gian trich ly
den ham luong diégp luc tur 14 1ot twoi

Ti wu bang phan mém Modde 5.0, hiéu qua trich ly diép luc duoc ghi nhan khi
trich ly véi ethanol 90% trong 23,4 gio, dat 36,1mg/g. Kiém tra bang thuc nghiém cho
thay ham luong diép luc trong dich trich dat 34,8mg/g 14 16t. Anh huong ddng thoi cia
ndng d6 ethanol va thoi gian ngam dén hiéu suit trich ly diép luc ciing di dugc dé cap
trong cdng bb ciaa Nguyén Thi Van Anh va cs. (2014). Hiéu qua trich ly diép luc tir rau
ng6t cao nhat duoc ghi nhan sau 40 gio véi ethanol ndng d6 92%. Sy khéc biét vé nguyén
lieu thuc vat co thé 1a nguy@n nhan dan dén sy khac biét dang ké vé thai gian trich ly.
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3.5. Khdo sdt diéu kién déng géi va bdo quan san pham

Diép luc duoc trich ly tir 14 16t twoi bang ethanol 90% vai ty 1& 1/15 (14 I6t/ethanol)
trong 23,4 gio. San pham bot diép luc duoc tao thanh theo quy trinh cia Ta Duy Tién
(2008). Bot diép luc duoc déng gbi trong cac hii thay tinh téi mau, bao quan ¢ 5°C va
nhiét d6 phong (~30°C). Ham luong diép luc trong cac san pham tha nghiém sau 2 thang,
4 thang va 6 thang bao quan dugc trinh bay trong bang 4.

Bdang 4. Anh hwong cua bao bi san pham dén ham heong diép luc

Thoi gian Ham luong diép luc Do am (%)
bao quan (mg/g san pham)
5°C Nhiét ¢6 phong 5°C Nhiét ¢6 phong
Ban dau 2,562+ 0,06 2,56+ 0,06 37+01 3,701
2 thang 2,48°+0,13 1,92+ 0,12 36+0,1 40x0,1
4 thang 2,51+ 0,16 1,679+ 0,05 3,70 4,7+0,2
6 thang 2,11°+ 0,05 1,56+ 0,02 3,8+0,2 48+0,2

Céc ky tu khac nhau biéu thi su sai khac c6 ¥ nghia thong ké ¢ do tin cay 95% (p<0,05).

Hinh 5. A) Bt diép luc sdy lanh; B) Bao qudn trong hii thiiy tinh

Nhiét 6 bao quan c6 anh huéng Ién dén ham lugng diép luc trong san pham. Sau
2 thang, ham luong diép luc déu giam khi bao quan & 5°C va nhiét do phong. Tuy nhién,
& nhiét @ lanh (5°C), ham luong diép luc giam cham hon dang ké so véi khi luu trit &
nhiét do phong. Sau 6 thang, san pham bao quan ¢ 5°C giam 17,5%, thap hon so véi 39%
khi Iuu trit & nhiét d6 phong. Cung vai do, d6 am ciia san pham ¢ nhiét d6 phong ciing co
su gia tang dang ké so véi ban dau (bang 4). Nghién ctru cia Kwartiningsih va cs. (2014)
ciing cho thdy ham luong diép luc trong rau ngét giam dén 63% khi dé & nhiét do 30°C
chi sau 5 ngay bao quan. Diép luc rat nhay cam véi c&c tac nhan oxy hoa pho bién nhu
anh sang mit thoi, nhiét d6 va oxy trong khong khi. Pong goi san pham trong cac vat
chtra t6i mau luu trir & nhiét do lanh 13 c&c bién phap dé dam bao chét luong san pham
bot diép luc. Ngoai ra, bd sung cac hoat chit chdng oxy héa ty nhién nhu vitamin C ciing
gilip 6n dinh ham lugng diép luc.

4. Két luan

Ham luong diép luc thu duogc tir 14 16t twoi dat gia tri cao nhét khi st dung ethanol
90%, ty I¢ 14 16t/ dung mdi 1/15, nhiét do 40°C trong 23,4 gio, dat 34,8mg/g 14 16t. Dan
xuat Na-Cu-Chlorophyllin diéu ché tir diép luc 14 16t c6 ham luong on dinh hon khi bao
quan ¢ nhiét d6 lanh so véi nhiét do phong. Ham luong diép luc trong san pham giam
17,5% sau 6 thang bao quan & 5°C.
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