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TOM TAT:

Nodi dung clia bdo cdo 1a khio sdt cdc diéu kién sdy trén 2 phuong phdp siy ddi luu néng va siy
lanh, d4dnh gid 4nh hudng cc diéu kién siy d&€n ham lugng polyphenol tdng, chlorophyll ctia 14 voi
(Cleistocalyx Operculatus). Qua két qua khdo sit, phuong phip sy lanh véi diéu kién siy & 50°C,

thdi gian 180 pht thu duge bot 14 vdi ¢6 mau xanh thim, min va van giit mui thom 14 voi. K&t qua
phan tich bot 14 vai siy lanh c6 do 4m thap (5,73+0,01)%, ham lugng polyphenol tong va chlorophyll
tong 1an lugt 14 45,30+0,15 (mg/g) va 6,78+0,31 (mg/g).

Tir khéa: chlorophyll, dd 4m, 14 v&i, polyphenol, say lanh.

1. Dat van dé

Cay vo0i c6 tén khoa hoc la Cleistocalyx
Operculatus (Roxb). Merr. et Perry thudc ho Sim
(Myrtaceae). Cay dugc phan bd chii y&€u & Viét
Nam, Trung Qudc va mot s6 nuSc nhiét d6i. o} Viét
Nam, ciy thudng moc hoang hoic dudc trong &
khip cdc viing qué thudc dong bing Bic va Trung
Bo d€ 14y 14, nu hoa lam tra udng va lam thude [1].

Thanh phin chinh ctia 14 vdi chli y&u Ia tanin,
polyphenol, flavonoid, triterpene, alkanoid,
vitamin, mot s6 chat khodng va c6 khodng 4% tinh
dau v6i mui thom d& chiu. Bén canh d6, cdc nghién
citu da cong bd cho thay 14 v6i c6 mot s6 hoat tinh
sinh hoc nhu hoat tinh khang khuin, khang ndm, tc
ch& enzym-glucosidase [2, 3]. Cdc nghién cttu vé
cay voi trong thdi gian gin diy & Viét Nam va trén
th€ gi6i déu tap trung vao phan 1ap va dinh danh
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céc chat trong cdc phan doan cao chiét tir 14, nu va
chdi voi, tinh dau nu voi. Bén canh d6, mot s hoat
tinh sinh hoc nhu hoat tinh khing khu#n, khing
nam, tc ch&€ enzym-glucosidase va trc ché t&€ bao
ung thu cling di dudc quan tAm va dé cp trong cdc
nghién ctu [4, 5].

Hoat tinh khdng khuin ctia chi€t xuat methanol
clia 14 v6i cho k&t qua khdng cdc khuin Gram (+)
nhu: Staphylococcus aureus, Bacillus subtilis,
Streptococcus mutans, Staphylococcus epidermidis,
Staphylococcus haemolyticus 535, Staphylococcus
aureus. K&t quéa nghién citu cho thiy sy hién dién
clia cdc hop chat flavonoid va terpenoid, trong d6
ham lugng flavonoid 1a 6,8 mg/g nguyén li€u kho.
Dich chiét methanol clia 14 vdi c6 kh3 ning phét
trién cdc ch€ pham chong vi khudn, dic biét 1a cc
san pham khang khuin [6-8].
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Pi ¢6 nhiéu cong trinh nghién citu lién quan
dé&n cao chiét, tinh diu tir 14 vdi da dugc nghién
cttu va cdng bd. Tuy nhién, chua cé cong trinh
nghién citu cu thé ndo vé dnh hudng cla ché do
sy dé€n ham lugng polyphenol, chlorophyll ctia 14
voi. Do d6, ndi dung nghién citu ndy nhim khdo
sat cdc diéu kién sdy trén 2 phuong phdp siy doi
lvu néng va sdy lanh, ddnh gid dnh hudng cic
diéu kién sdy d&€n ham lugng polyphenol tdng,
chlorophyll ctia 14 voi.

2. Doi tugng va phueng phap nghién citu

2.1. Déi tugng nghién ciu

L4 voi tuoi dugce thu hai huyén Héc Mon - TP.
Hb Chi Minh, dudc danh gid d6 4m va khio sat sdy
khd bing 2 phuong phip siy doi luu néng va siy
lanh, ddnh gid 4nh hudng cdc dicu kién siy dén
ham lugng polyphenol tong, chlorophyll ctia 14 voi.

2.2. Héa chat, thiét bi

Céc héa chit duge st dung cho nghién cttu nay
12 loai tinh khi€t héa hoc va tinh khiét danh cho
phan tich: acid gallic (> 98,0%, Sigma Aldrich),
Folin-Ciocalteu (Meck, 99%).

M4y quang phd hai chiim tia Jasco-double beam
spectrophotometer model V530 (Nhiat Ban) vdi cell
do c6 chiéu dai dudng truyén 1 cm. BE siéu 4m
Elmasonic S 100 H (tan sd siéu Am 37kHz, Elma,
bitc), ti siy Memmert (Ptic) mdy sdy lanh Matech
va céc thiét bi thong dung khéc.

2.3. Phuong phdp nghién citu

2.3.1. Phuong phdp khéi lugng xdc dinh dé dm
(TCVN 8948:2011)

Do 4m ctia phan mau dugc xac dinh bing cich
can g miu vao chén siy, siy & 105°C + 2°C trong 4
gid, sau d6 cho vao binh hiit &m 30 phiit, cin va ghi
lai kh&i lugng. Ti€p tuc sdy dén khi thu dudc khoi
Iugng khong ddi, duwa vao su chénh 1éch vé khoi
lugng nudc va sau khi sdy d€ tinh ham lugng 4m c6
trong miu [9].

2.3.2. Xdc dinh ham lugng polyphenol bing
phuong phdp Folin-Ciocalteu

Ham lugng polypheonol tong dugc xdc dinh
biang phudng phap Folin-Ciocalteu. Trong thanh
phan thudc thit Folin-Ciocalteu c¢é chita chit oxi
héa la photpho-vonframic, do d6 s& xay ra phan
ting gifta polyphenol va chit chéng oxy héa trong
thudc thit. Phin tng nay sinh ra mot phitc mau xanh

duong c6 budc séng hap thu cuc dai 755-760 nm.
Acid gallic dugc ding 1am chat chuén. Tir dung dich
acid gallic gdc, ti€n hanh pha diy chuin acid gallic
c6 ndng do tir 1 d&n 20 ppm [10].

Qui trinh cu thé (c6é hiéu chinh) nhu sau: cin
chinh xdc khodng 0,1g miu cho vao dng nghiém c6
nip, thém 10mL ethanol 50%, danh siéu Am trong
thdi gian 60 phiit § nhiét dd 80°C, ly tim & toc¢ do
4000 vong trong 10 phit dé thu dich chiét. Lay 1,0
mL (dich chiét da pha loang) thém vao 2,5mL dung
dich Folin - Ciocalteu 10%, lic déu, thém tiép
1,5mL dung dich Na,CO5 1,2M. Hn hgp dugc lic
déu, € dung dich & nhiét do phong trong bong t5i 1
gid. Sau d6, do do hap thu A & budc séng 755 nm
trén mdy quang phd UV-VIS. Ham lugng
polyphenol dugc bi€u dién theo (mg GAE/g) -
miligam acid gallic trong 1 g miu kho.

2.3.3. Xdc dinh ham lugng chlorophyll téng bing
phuong phdap UV - VIS

Ham lugng sic td chlorophyll trong 14 v6i dua
trén mo ta ctia Q H Tran [11] ¢6 hiéu chinh, cu thé
nhu sau: cin chinh xdc khodng 0,1 g miu cho vao
ong nghiém c6 nip, thém10mL acetone, d€ yén
trong t0i & nhiét do6 phong 3 gid, thu dich trich ly.
Dich trich ly tir 14 v6i dugce do dd hap thu dnh sdng
Abs 14n lugt § cic budc séng (1) 1a 645 va 663 nm,
véi acetone lam miu tring. Haim ludng sic to
chlorophyll dugc xac dinh theo cong thic sau:

Chlorophyll a (mg/g)

(12,7 x Aggz — 2,69 x Agys)

T (- (DAY xV x K
Chlorophyll b (mg/g)
_ (22,9 x A645 - 4,68 x A663) xV x K

mx (1- (%)PA)

2.3.4. Phuong phdp xit Iy 56 liéu

TAt cd cic thi nghiém dugc dugc bd tri lap lai 3
lan d€ ddm bao ti€n hanh phan tich ANOVA. S&
liéu dudc phan tich ANOVA bing phin mém xit 1y
sO licu thong ké SPSS 16.0. Kiém dinh Students
dudc thuc hién d€ danh gid mic do khic bi€tcd y
nghia gifta cdc gid tri véi mic y nghia p <0,05.

2.4. Bo'tri thi nghigm

Vé6i 2 phuong sdy 1a siy d6i luu (néng) va siy
lanh, c4c thong s6 khdo sit bao gdm nhiét do, thai
gian; ham muc tiéu 12 dd 4m, ham lugng
polyphenol, chlorophyll. Qui trinh d& xuat 1a qui
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trinh c6 céc thong sd phit hop d€ dd 4m thap nhat
va (%) H mat hoat chit thap nhat. C4c thi nghiém
dugc bo tri don bi€n va lap 3 1an.

Khio sit siy néng bing phuong phap sdy néng
véi th sdy Memmert (Ditic) véi thé tich 108 lit,
khodng nhiét dd cai dit: 10 - 300°C, d6i luu khong
khi biing quat.

Khdo sit 14 v6i sy lanh biing phuong phdp siy
lanh véi mdy sdy Matech véi thé tich 300 lit,
khodng nhiét do cai dit: 15 - 50°C, sdy bing khdng
khi kho mat, kho lanh.

3. K&t qua va thdo luan

3.1. Xdc dinh dp dm ciia mdu nguyén li¢u ld voi

Do 4m nguyén liéu dugce xdc dinh theo phuong
phap khéi lugng theo TCVN 8948:2011, d6 4m
méau 14 v&i tuoi ban dau 1a 75,99+0,01 (%).

3.2. Xdy dung duong chudn acid gallic va xdc
dinh ham lugng polyphenol tong trong nguyén li¢u
ld voi tuoi

P& dinh lugng polyphenol trong 14 vdi trudc va
sau sdy, dudng chudn vdi chat chuin ddi ching 1a
acid galic dudc thié€t 1ap véi ndng do acid galic
trong khoang 1,0 - 20,0 (g acid galic GAE/mL),
dudng chuidn A = 0,1007(¢GAE/mL) + 0,0562 véi
R? = 0,9972 dat yéu cau st dung d€ xac dinh
polyphenol tdng trong 14 voi. K&t qua ham lugng
polyphenol téng trong 14 v&i tusi ban diu Ia
10,65+0,05 (mgGAE/g mau da loai Am)

3.3. Xdac dinh chlorophyll a, b va chlorophyll
tong trong nguyén li¢u ld voi tuoi

K&t qud xdc dinh dudgc ham lugng sic &
chlorophyll a trong 14 voi tuoi 1a 543,7+7,4 pg/g va
chlorophyll b la 262,8+3,6 pg/g. Ham lugng
chlorophyll a va b dugc duy tri § midc cao trong
nguyén liéu 14 vdi tuoi véi ham lugng chlorophyll
tong 13 806,5+11,0 ug/g. Ham ludng chlorophyll
tong trong 14 voi tuoi thAp hon 14 dia (24,96 + 0,14
(mg/g) [11].

3.4. Anh hudng ciia diéu ki¢n sdy (phuong phdp
sdy doi luu néng) dén dp dm, ham luong
polyphenol, chlorophyll ciia ld voi

K&t qué cdm quan khi sdy néng nhiét do dudi
50°C, mau 14 v&i sau 180 phiit vin déo, khong thé
nghién thanh bot. Khi sy & 50°C trong 30 phiit diu
14 vAn con gilf dugc mau xanh, tuy nhién tir 60 phit
trd di 14 bit diu chuyén sang mau nau, khong con
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gitt dudc mau xanh ban dau, mau xanh dich trich
chlorophyll ctia 14 v&i gidm mau din theo thdi gian
say. Khi siy d&€n 180 phiit c6 thé xay thanh bot. K&t
qui cho thiy thdi gian va nhiét d6 siy déu anh
hudng dén chat lugng cdm quan clia 14 voi sau siy,
14 voi sdy dén 180 pht, khdng con gitt dugc mui
huong 14 voi.

Phan tich ANOVA danh gia phuong sai hai nhan
t6, c6 ldp v6i midc ¥ nghia p = 95% cho thdy ring
hai nhan t& 1a thdi gian va nhiét do c6 tuong tc vdi
nhau va dnh huéng dé€n do Am (F>F_,). Khi nhiét
dd cang cao, thdi gian sdy cang lau, dd 4m cang
thap. Tuy nhién, phuong phap siy d6i lvu v6i nhiét
dd thap nhat chi dat duge dd 4m 9,68% (70°C- 180
phdat). (Bang 1)

BAng 1. Anh hudng clia nhiét dé va thai gian
sdy dén do dm (sdy déi luu néng)

Nhiét do
Théi gian
50°C 70°C
30 phat 67,75'+0,04 62,0790,02
60 phat 60,88+0,38 45,05°+0,01
120 phut 39,1790,01 15,92°+0,02
180 phut 19,48°£0,01 9,68%0,04

a,b,c khdc nhau cé Yy nghia thong ké & p=0,95
theo hang doc
Nguén: Nhém tdc gid thuc hién

K&t qua khio sat 4nh hudng ctia nhiét do va thdi
gian sdy d&n sy bi€n d6i ham lugng chlorophyll va
polyphenol & phuong phdp siy d6i luu néng (hé
thong ti sy phong thi nghiém) nhu & Bang 2. K&t
qud khdo st cho thay nhiét do va thdi gian siy dnh
hudng rat 16n d&€n sy mat hoat chit polyphenol va
chlorophyll, & diéu kién siy 70°C-180 phit, dd 4m
dat yéu ciu <10%, c6 thé nghién thanh bot nhung
hoat chat polyphenol mat hon 70%, chlorophyll mat
hon 80%.

3.5. Anh huéng ciia diéu kién sdy (phuong phdp
sdy lanh) dén dp dm, ham luong polyphenol,
chlorophyll ciia ld voi

K&t qud cdm quan khi sdy lanh 50°C trong 60
phit du vin con gilt mau xanh tudi clia 14, or 120
phit trd di thi 14 vdi din chuyén sang mau xanh
nau. Khi siy d&n 180 phiit 14 c6 thé xay thanh bot.
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B&ng 2. Anh hudng clia nhiét dé va thai gian
sé@ly dén ham lugng polyphenol va chlorophyili
(sdy déi luu néng)

Didu kién say Ham lugng Ham lugng
polyphenol (mg/g) | chlorophyll (g/g)
70°C - 30 phut 9,249+0,01 415,45%0,10
70°C - 60 phut 4,79°+0,01 347,64°t1,10
70°C - 120 phut 2,54°+0,01 187,36°+0,45
70°C - 180 phut 2,382+0,04 152,15%+1,59

a,b,c khdc nhau cé ¥ nghia thong ké & p=0,95
theo hang doc
Nguén: Nhém tdc gid thicc hién

Mui thom clia 14 v&i khi sy lanh con giit dugc mui
thom cda 14 voi tudi. SAy lanh 13 phuong phdp siy
c6 thé giit dugc mau xanh va mii thom cia 14 voi
tuoi ban dau. Mit khac, dich chi€t chlorophyll trich
ly tir 14 v&i sdy lanh vAn giit dugc mau xanh nhu 14
V01 tuoi.

K&t qua phan tich ANOVA déanh gid phuong sai
hai nhan 6, c6 lip v6i mic y nghia p = 95% cho
thdy ring 2 nhan t6 thdi gian va nhiét do c6 tuong
tdc v6i nhau va dnh hudng d&€n do &m (F > F_j).
Khi nhiét dd cang cao, thdi gian siy cang lau, do
4m cang thap. PGi vdi phuong phap siy lanh, 14 voi
c6 dd Am du6i 10% & nhiét dd 50°C - 180 phiit.
(Bang 3)

BAng 3. Anh hudng clia nhiét dé va thdi gian
sdy dén doé dm- sdy lanh

Nhiét do
Théi gian
50°C 70°C

30 phat 72,10°£0,03 64,20°+0,11
60 phat 71,74%0,03 53,104£0,10
120 phat 63,76°£0,08 27,52°£0,05
150 phut 48,00°+0,09 20,31°0,02
180 phut 37,102£0,03 9,902£0,05

a,b,c khdc nhau cé ¥ nghia thong ké & p=0,95
theo hang doc
Nguén: Nhém tdc gid thicc hién

K&t qua khio sat 4nh hudng ctia nhiét do va thoi
gian sy dén sy bién ddi ham lugng chlorophyll va
polyphenol & phuong phdp siy lanh nhu § Bang 4.

K&t qua khdo sét cho thdy nhiét do va thdi gian sdy
4nh hudng rat 16n dé€n sy mat hoat chat polyphenol
va chlorophyll, nhung so véi sdy néng, khd ning
mat thAp hon, & diéu kién sa’y 50°C-180 phiit, @6 4m
dat yéu cau <10%, c6 thé nghién thanh bot va hoat
chat polyphenol mat gan 60%, chlorophyll mit gan
40%. Do nhiét do sy thap hon trudng hdp siy
néng, nén giit dugc cic hoat chit, mau va mui clia
sdn pham.
BAng 4. Anh hudng clia nhiét dé va thdi gian

sé@ly dén ham lugng polyphenol
va chlorophyll (séy lanh)

Didu kign sy Ham lugng Ham lugng
polyphenol (mg/g) | chlorophyll (g/g)
50°C - 30 phat 8,70°£0,03 767,63°+17,81
50°C - 60 phat 5,73+0,06 700,919+16,95
50°C - 120 phut 4,99°40,11 599,20°+14,42
50°C - 150 phut 4,59°+0,08 575,44> +14,06
50°C - 180 phut 4,282+0,01 510,252 +15,08

a,b,c khdc nhau cé ¥ nghia thong ké & p=0,95
theo hang doc
Nguén: Nhém tdc gid thicc hién

3.6. Dé xudt qui trinh va so sanh chét luong sdn
phdm bjt ld voi

Tu cac két qua khdo sat, phuong phdp sdy lanh
dugc Iva chon dé siy 14 voi vdi diéu kién sy &
50°C, thdi gian 180 phit. K&t qua cdm quan cho
tha'y bot 14 vdi sdy lanh ¢6 mau xanh thAm, min va
van gilf mii thom 14 vai. K&t qua phan tich (Bing
5) cho thdy sdn pham bot 14 v6i thu dudc tir say lanh

Bdng 5. K&t qud phén tich hém lugng
polyphenol va chlorophyill

Do am (%) 5,730,01 6,25+0,02
Chlorophyll-a (mg/g) 4,390,11 2,3210,04
Chlorophyll-b (mg/g) 2,39+0,42 2,22+0,18
Chlorophyll (mg/g) 6,78+0,31 4,54+0,13
Polyphenol (mg/g) 45,30£0,15 35,44+0,01

Nguén: Nhém tdc gid thuc hién
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¢6 ham lugng chlorophyll, polyphenol cao hon bot
14 voi thi trudng. K&t qua nay cho thidy sin phdm
thu dugc c6 chat lugng tot, gilt dudce cac hoat chat
va d0 4m dat yéu cAu <10%.

4. Kétluan

K&t qua thuc nghiém xdc dinh dugc nhiét do
sy nguyén liéu cho ra bot 1d voi: sdy lanh 50°C,
thdi gian 3 gid (180 phiit), cong sudt mdy siy lanh

Loicam on:

12 2,5kW/h, ngudn dién 220V, 50Hz, Skg 14 voi
tuoi s& sdn xuit ra dugc khodng 500 gram bt 14
voi say lanh. Him lugng polyphenol tdng trong bot
matcha 14 v&i sdy lanh 1a 45,30+0,15(mgGAE/g
chi't khd) va ham lugng sic & chlorophyll tdng 1a
6,78+0,31 (mg/g). Bot 14 voi sdy lanh ¢6 ham
lugng chlorophyll, polyphenol cao hon bot 14 voi
thi trudng W

Nghién citu nay do Truong Pai hoc Cong nghiép Thiic phdmThanh phé” Hé Chi Minh bdo trg va cdp
kinh phi theo Hop dong s6 81/HD-DCT ngay 10/06/2022.
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ABSTRACT:

The report investigates the drying conditions of two drying methods, namely hot air drying
and cold air drying, and evaluates their impact on the total polyphenol content and chlorophyll of
Cleistocalyx Operculatus leaves. Based on the survey results, the cold air drying method with the
drying conditions at 50°C for 180 minutes yielded dark green, fine powder of Cleistocalyx
Operculatus leaves that retained the pleasant aroma. The analysis of the cold air-dried
Cleistocalyx Operculatus leaf powder showed low moisture content (5.73+0.01)%, with total
polyphenol content and total chlorophyll content of 45.30+0.15 (mg/g) and 6.78+0.31 (mg/g),
respectively.
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