TAP CHi CONG THUONG

MOT SO YEU TO
ANH HUONG LEN KHA NANG
LY TRICH VITAMIN C
BANG ENZYME PECTINASE
TU QUA OI NU HOANG
(PSIDIUM GUAJAVA.)

® MAI TRAN XUAN NGUYEN - PHAM NGOC QUYNH ANH - LE NHU BiNH
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TOM TAT:

Nghién cttu dudc thyc hién véi muc dich tim hi€u mot sd yéu t6 anh hudng dén kha ning ly
trich vitamin C tir qui 6i nif hoang bing enzyme Pectinase. Trén cd s& nay, 4nh hudng cta do
tudi qua 8i d€n ham lugng vitamin C, 4nh hudng ctia nhiét d6 1&n tinh cha't hoat héa clia enzyme
Pectinase va ndng dd enzyme Pectinase di dudc khio sit. K&t qua phan tich cho thiy thyc hién

ly trich theo phuong phap tich ép cong nghiép tir nguyén liéu tuci, bd sung enzyme Pectinase

0.8%, gia nhiét & 40°C trong thdi gian 120 phiit gitp cai thién tdt hiéu sudt ly trich ham lugng

vitamin C trong qua i nit hoang (Psidium guajava).

Tirkhéa: tudi qua, ham lugng vitamin C, enzyme Pectinase, 8i nit hoang.

1. Dit van dé

Cay &i (Psidium guajava) 1a loai cdy in qua
thudc ho Pao kim nuong, hién nay dugc trong &
nhiéu ving cla nudc ta, dién hinh tai Can Tho,
Vinh Long, Pong Thédp va di trd thanh loai qua
cdy dic trung clia cdc ving mién. Qua 8i dugc
x&p vao loai qui ciy giau dudng chat va rit tot
cho stic khde, do trong 8i chita nhiéu vitamin C,
chat xd, ¢6 1gi cho tiéu héa, gitdp gidm can, gidm
stress, gidp cai thién lan da. Hién nay, cdc giong
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di dugc trong phd bi€n 1a Gi nit hoang, §i 1& Pai
Loan, 8i Ruby va 8i khong hat. Trong d6, i Nit
hoang dudc trong ra't nhiéu & khu vuc PBSCL, do
¢6 ham lugng vitamin C cao hon so v§i nhitng
giong 6i khdc. Ngoai dé in tuoi, viéc nghién ctu
ly trich va Gng dung enzyme trong sdn xuit cdc
san phdm tir qua 8i nit hoang 12 van dé can dugc
quan tim, nhim da dang héa cdc sdn phdm tir loai
qud nay, tir 6 gép phan ddp tng nhu ciu cla
ngudi ti€u dung hién nay.
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2. Téng quan nghién cifu va co sé 1y thuyét

Trén th€ gidi, cdc nudc cé dién tich trong &i
16n nha't hién nay 1a: An D6, Trung Quédc, Hawaii,
Malaysia,.. G Dai Loan, 8i 12 mot mén 4n phd
bi&n, dudc ban trén nhiéu géc phd va chg dém
trong thdi ti€t néng. 0 Pong Nam A, §i thudng
dugc dn kem véi hon hgp bot khd man chua ngot.
Mo6n udng tra 14 cAy véi dich qua 8i chin dugc goi
12 mén “Tra 8i” va mén thach rau cdu vdi nude ép
8i dang thinh hanh & c4c nudc Brazil, Colombia va
Venezuela. Mén thach 8i dugc diing 1am nhan
banh mi lat @€ dn di€m tAm va in dim, k&t hgp
vdi udng nudc “tra 6i” 1a cdch in rat phd bién &
Nam M§ nhu 1a thic dn - bai thudc cida thoi dai
dang bi 6 nhiém. Qua 8i duge xem 1a mot loai cay
in qua bé dudng c6 1gi cho cd thé con ngudi.
Trong 6i chita rat nhiéu chat chdng oxy héa va da
dang khodng chat tot cho da. Pic biét, qua i c6
ham lugng vitamin C gdp 3 1an so vdi qua cam
quyt. Ngoai ra, qua i con chifa lycopene va cic
hop chit c6 hoat tinh sinh hoc kh4c. Vitamin C
ddm nhiém nhiéu chiic ning, nhu: chifc ning mién
dich, thic ddy sy hinh thanh collagen, tham gia
vao qud trinh chuyén héa cholesterol va bai ti€t
chat doc khdi co thé... (Lé Thi Hop va Nguyén Thi
Hoang Lan, 2010). Mot s6 nghién cifu vé ly trich
va tinh sach cdc hoat chit sinh hoc tir 14 8i da dudc
cong bd (H6 B4 Vuong va ctv 2015; Lai Thi Ngoc
Ha va ctv 2005), tuy nhién nghién cttu trén qua Gi
nit hoang thi con han ch&é (Nguyén Thi Huyén
Trang 2012). Hon nira, viéc tng dung enzyme va
tim ra diéu kién t6i wu d€ ly trich nhiim ting hiéu
suat thu hoi cdc chat 1a van dé dudc quan tim,
nhit 12 trong nghién cttu ly trich cdc chat tr cdc
loai qui ciy hién nay. C6 nhiéu nghién citu vé
enzyme Pectinase trong ly trich cdc sin pham tir
chudi, cha 1a,... Tuy nhién, ¢ng dung enzyme nay
trong ly trich cdc chit tir qui Gi nit hoang con
khiém ton. Trén cd s§ d6, viéc khdo sit nong do
enzyme Pectinase cling nhu thdi gian va nhiét do
thich hgp d&€n qud trinh ly trich vitamin C tir qua 6i
nir hoang da dugc thuc hién.

3. Phuong tién nghién ctiru

3.1. Vit ligu nghién ciiu

CAy 8i dugc canh tic tai xa Trudng Long, huyén

Phong Dién, TP. Can Tho. Nguyén liéu thi nghiém
12 qua &i nit hoang (Psidium guajava) trong do tudi
thuin thuc (giai doan thu hoach).

3.2. Noidung thuc hi¢n

3.2.1. Thi nghiém 1: Anh hudng ciia Ao tudi qud
i dén ham luong vitamin C va cdc hop chdt cé hoat
tinh sinh hoc trong i nit hoang.

Muc tiéu: nhim xac dinh ham lugng vitamin C,
do Brix va pH dich qua theo do tudi ctia qua &i nit
hoang tlr d6 lwa chon mAu qud thich hgp cho céc thi
nghiém ti&p theo.

Thi nghiém gdm 4 nghiém thic dd tudi qua,
gdbm: qua non (1 thang tudi), qua gin trudng thanh
(1,5 thang tudi), qua trudng thanh (2 thing tudi) va
qué chin (2,5 thang tudi). Mdi nghiém thifc ¢6 5 1an
laplai, 3 qua/lap lai.

3.2.2. Thi nghiém 2: Anh hudng ciia nhiét Ao lén
kha ndng phdn gidi cia enzyme Pectinase

Muc tiéu: xac dinh dugc nhiét do thich hgp dé
enzyme Pectinase c6 thé hoat dong t&i uu.

Thi nghiém gdm 5 nghiém thic nhiét do, mdi
nghiém thic gdm 5 14n lip lai.

Céch ti€n hanh: Cho hdn hgp pectin 1% va dung
dich enzyme Pectinase 1% vao 0ng nghiém véi ty
1é 15:2 (mL). Ti€n hanh gia nhiét tai 6 mdc nhiét dd
(°C) 35, 40, 45, 50, 55, 60 bing phudng phdp dun
cdch thlly 6n dinh nhiét v6i thdi gian 90 phit. San
phdm tao thanh la acid galacturonic tao mau vdi
thuéc thtr DNS (dinitrosalicylic acid) dugc do &
budc séng 575 nm. Hoat tinh enzyme Pectinase do
bdi lugng dudng khir duge cit ra tif pectin bing
phuong phép dinitrosalicylic acid. Mt don vi hoat
tinh enzyme Pectinase dugc do bdi 1 pmol
galacturonic acid giai phong trong 1 phtt trén 1 mL.
St dung dudng chudn D-galacturonic acid.

3.2.3. Thi nghiém 3: Anh hudng ciia nong do
enzyme Pectinase va thoi gian trich ly vitamin C ti
qud &i nit hoang

Muc tiéu cta thi nghiém la xdc dinh thdi gian x&
ly va ndng do phitc hé enzyme Pectinase bd sung
nhim ting hiéu suit ly trich vitamin C tit &i nif
hoang.

Céch ti€n hanh: Qua 8i nit hoang sau khi rira
sach dudc dem can dinh luong 1 kg mau/nghiém
thitc va xay nhuyén. Thi nghiém gém 2 nhin t&
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(ndng do6 enzyme va thdi gian x{ 1y)
dudc thuc hién & diéu kién nhiét do

B&ng 1. Anh hudng ctia dé tui 8i d&n ham lugng
Vitamin C, pH va dé Brix trong dich qud 8i nit hodng

thich hgp nhat (chon tir nghiém thic
t0t nha't clia thi nghiém nhiét do). Qua
trinh x 1y v4i enzyme Pectinase cdc
ndng do 0,2%, 0,4%, 0,6%, 0,8% va

1% trong cac khoang thdi gian 1 gid, 2

gi va 3 gid. Mdi nghiém thifc gdm 5
1an lip lai.
Dbinh lugng vitamin C cta dich qua

Vitamin C
Do tudi (mg/100 pH Brix

gram tuoi)
Qua non (1 thang tudi) 49,63¢ 4,45 6,3
Qua gan truong thanh 54.5¢ 443 6,175

(1,5 thang tudi)

(mg/100 g trong lugng qua tuci): Ham

Qua trudng thanh (2 thang tudi)

81,080 4,49 6,1°

lugng vitamin C (ascorbic acid) cda
dich qud dugc xdc dinh theo phuong

phédp clia Muri (1900; dugc trich din F

b&i Nguyén Minh Chon et al., 2005, va

Qua chin (2,5 thang tudi). 149,012 4,30 9,472
*%k nS *%k
CV(%) 1,9 1,8 9,2

Nguyén Thi Huyén Trang va ctv.,
2012) dwa trén tinh kh& cta 2,6-
dichlorophenol indophenol.

Ham lugng vitamin C dugc x4c dinh
theo cong thuc:

(a—b)x0.088 x Vx 100
VX m

Trong d6: X: ham lugng vitamin C (mg/100g)

V: thé tich tdng ctia dich 8i (mL)

v: thé tich st dung d€ chudn do (mL)

m: khdi lugng thit i dudc st dung trong
100mL.

a: thé tich DIP sit dung d€ chudn d6 maiu
that (mL)

b: thé tich DIP sit dung d€ chuidn do miu doi
chirng (mL)

Do Brix dich qua (%): Him lugng chdt khd hoa
tan tng s6 (°Bx) dugc xdc dinh bing chi€t quang
k&€ hién s6 Atago (Nhat Badn) theo TCVN
414:1987

pH dich qud: pH cta dich qud dudc do truc ti€p
bing mdy pH cAm tay hiéu Hanna, do Nhit Bin
s&n xuit.

Hoat tinh enzyme Pectinase do bdi lugng
dudng khir dugc citra tif pectin bing phuong phdp
dinitrosalicylic acid. Mot don vi hoat tinh enzyme
Pectinase dugc do bdi 1 umol galacturonic acid
gidi phong trong 1 phit trén 1 mL. St dung dudng
chudn D-galacturonic acid.

Phuong phap xit 1y s6 liéu: SO liéu dudc thu

X —

vitamin C —
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Trong ciing mot cot, cdc s6 ¢ ky tu theo sau gidng nhau thi
khdc biét khéng c6 ¥ nghia thong ké; **: khdc biét thong ké &
miic 1%, ns: khong khdc biét thong ké.

thap va x{ 1y bing phin mém thong k& SPSS
21.0. Phan tich phuong sai (ANOVA) va kiém
dinh Duncan dudgc st dung d€ két luan vé su sai
khdc giita trung binh cdc nghiém thdc & mdc do y
nghia P < 0,05.

4. K&t qua va thdo luan

K&t qua khio sit cho thdy theo tirng do tudi
phét trién cda 8i, ham lugng vitamin C, d6 pH, do
Brix trong dung dich qud 6i nit hoang c6 su
chuyén bi€n ddng k€ (Biang 1). Nhin chung, ham
lugng vitamin C va do Brix ctia dich 8i nit hoang
c6 su thay d6i theo do tudi qua, trong d6 loai qua
chin (2,5 thang tudi) ¢ ham lugng vitamin C va
dd Brix cao nhat (1an lugt 1a 149,01 mg/g TLT va
9,47%) va khac biét ¢6 ¥ nghia thong ké 1% so
véi cdc nghiém thic qua con lai. Tuy nhién, pH
dich qua gitra cdc nghiém thitc qué lai khong khéc
biét y nghia thong ké.

4.1. Anh hung ctia nhiét dp lén kha ndng phén
gidi ctia enzyme Pectinase

Ch€ phim enzyme thuong mai thudng chita
nhiéu phiic hdp enzyme (Nguyén Dic Luong,
2004). Pectinase thuong mai la modt phidc hé
enzyme bao gdm Pectinase, hemicallulose,
cellulase va protease. Khi b3 sung ch& phim
enzyme vao dich qua thi phiic hgp cidc enzyme sé
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1an lugt phan cit cac thanh phan ciu tao clia t&€ bao
nhu pectin cellulose, hemicellulose. K&t qua clia
viéc ndy lam ph4 v cau tric thanh t&€ bao, day von
la co quan che chd bén ngoai clia t&€ bao lam gidi
phéng cdc thanh phan bén trong bao gdm ci nuéc
va cdc hgp chat tan (Nguyén Cong Ha va ctv.,
2014). Hop chat pectin va hemicellulose thudng ton
tai & vdch t€ bao clia cac loai rau qud. Trong qua
trinh nghién va trich ly dich qua, cdc hgp chit nay
s€ phong thich cting v6i dich qué 1am cho dich qua
c6 trang thdi keo. Do d6, dich qué khong thodt ra
dugc trong qud trinh ép va dich qua c¢6 tinh sét va
dd nhét cao, khd ning giit nuSc 16n. Vi thé, viéc
trich ly dich qua bang c4ch loc rat khé khin va hiéu
suat trich ly dich qua khong cao (Ping Thi Thu,
2004). Enzyme Pectinase hoat dong & khoang pH
4,0-5,0 va nhiét do 30 - 50°C (Nguyén Vin Mui,
2011). Nhin chung, mdi loai enzyme c6 nhiét do t6i
thich nhat dinh nén khi ting hay gidm nhiét do
ngoai khodng t6i uu thi hiéu qud xdc tdc s& gidm.
K&t qua Bang 2 cho thiy khi cho enzyme Pectinase
tdc dung vé6i co chat pectin va gia nhiét & nhiéu moc
nhiét dd khac nhau (tir 35 - 60°C). San ph?fm tao
thanh 13 acid galacturonic tao mau véi thudc thit
DNS. Hoat tinh enzyme do bdi lugng dudng khir
dudc tao thanh tif pectin bang phuong phap Miller.
K&t qué cho thay, hoat tinh enzyme hoat dong t8i
vu nhat (2,53) & miic nhiét 40°C va gidm din &
nhi¢t do dudi hodc trén 40°C, khic biét c6 ¥ nghia
thong ké & mic 1% (Bang 2).

4.2. Khdo sdt anh hudng cia néng dp enzyme
Pectinase va thoi gian trich ly vitamin C tit qud i
nit hoang (Bdng 3)

Khi gia ting nong dd enzyme Pectinase, ham

B&ng 2. Anh hudng ctia nhiét dé I&n tinh hoat
héa clia enzyme Pectinase

Nghiém thit Hoat tinh clia
(Nhiét do, do C) Enzyme pectinase
35 0,68
40 2,53
45 1,61°
50 1,27¢
55 0,72¢
60 0,41¢

F .
CV(%) 18.2

Trong ciing mot cit, cdc s6 ¢ ky tu theo sau
giong nhau thi khdc biét khong cé y nghia thong ké;
*%: khdc biet thong ké & miic 1%.

lugng vitamin C ¢6 xu huéng gia ting theo. Trong
d6, ndng dd enzyme 0,8% cho ham lugng vitamin C
cao nhat (173,26 mg/100g TLT) va khéc biét & miic
1% so vé6i cac ndng dd con lai, tuy nhién khong
khic biét so véi ndng d6 enzyme 1% (173,15
mg/100g TLT). Piéu nay c6 thé dudc gidi thich do
Pectinase phan gidi pectin va protopectin khong
hoa tan trong thit qua, tao diéu kién d€ dich bao
tho4t ra nhiéu hon, dong thdi viéc nay lam gia ting
lugng chat kho hoa tan trong dich qua (Tapre and
Jain, 2014). K&t qua & Bang 3 ciing cho thiy thdi
gian ly trich c¢6 tdc dong d&€n ham lugng vitamin C
hinh thanh, trong d6 ham lugng vitamin C cao nhat
12 & thoi gian ly trich 2 va 3 gi (1An lugt 1a 151,06

BAng 3. Anh hudng cia néng dé enzyme Pectinase va thdi gian ly frich
dén ham lugng Vitamin C (mg/100g TLT) trong qud &i nii hodng

Néng dd enzyme Thai gian xi Iy (gic) (B)
Pectinase (%) 1 2 3 Trung binh (A)
02 115,57 def 120,15 % 128,25 t 121,328
04 138,92 ¢ 142,56 % 125,31 135,60°
06 146,321 147,144 153,47 ¢ 148,970
08 153,18¢ 173,54 2 173,072 173,26
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NGng do enzyme Thoi gian xt Iy (gic) (B)
Pectinase (%) 1 2 3 Trung binh (A)
1 170,96° 173,892 173,54 2 172,132

Trung binh (B) 148,99° 151,062 150,732
FN6ng do E (A) *
F Thai gian (B) *
F (AxB) e
CV (%) 8,6

Trong cung mot cot hay hang, cdc so ¢ ky tu theo sau giong nhau thi khdc biét khong cé y nghia thong ké;

*%: khdc biet thong ké & mikc 1%.

va 151,73 mg/100g TLT). Khéic biét c6 y nghia
thong ké 1% so vdi thdi gian ly trich 1 gid.

Mit khdc, két qud thdng ké & Bang 3 ciing cho
thiy c6 sy tuong tdc c6 y nghia thong k& 1% giira
ndng dd Pectinase va thdi gian ly trich dé€n ham
lugng vitamin C trong qui Gi nit hoang. Trong do6,
nghiém thiic ndng do Pectinase 0,8% v&i thdi gian
ly trich 2 va 3 gid cho ham lugng vitamin C cao nhat
(lan lugt 1a 173,54 va 173,07 mg/100g TLT) so v6i
cdc nghiém thitc con lai, nhung lai khong khac biét

Loicam on:

s0 vGi nghiém thic Pectinase 1% & thoi gian thay
phan 2 va 3 gis (Iin luot 1a 173,89 va 173,54
mg/100g TLT).

5.Kétluan

Ham lugng vitamin C va do Brix cda dich qua &i
nit hoang cao nhit & giai doan qué chin. Pong thdi,
trong qua trinh ly trich vitamin C cta loai trdi nay
cho thiy c6 thé st dung Pectinase ndng do 0,8% véi
thdi gian ly trich 2 gid & nhiét do 40°C da cho thay
c6 hiéu qua cao ®

Nghién citu nay duoc tai tro béi Truong Dai hoc Can Tho. Ma sé dé tai: TSV2022-53.
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SOME FACTORS AFFECTING THE VITAMIN C
EXTRACTION ABILITY FROM “QUEEN” GUAVA BY
USING PECTINASE ADDITION

® MAITRAN XUAN NGUYEN'
® PHAM NGOC QUYNH ANH!
® LE NHU BINH'
® PHAM THI MONG NGHI'
® NGUYEN NGOC MINH TRINH'
® NGUYEN VAN AY?

lInstitute of Food and Biotechnology
2College of Agriculture, Can Tho University

ABSTRACT:

The study examines the factors affecting the vitamin C extraction ability from “Queen”

guava (Psidium guajava.) by using pectinase addition. The study explores the impact of

temperature extrraction on the the activity of pectinase and the pectinase concentration, and the

impact of guava age on the content of vitamin C. The study finds out that if the industrial

extraction method is used for fresh materials with 0.8% pectinase at 40°C for 120 minutes, the

extraction efficiency of vitamin C from “Queen” guava will be improved.

Keywords: fruit age, vitamin C content, pectinase, Psidium guajava.
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