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UNG DUNG CHE PHAM ENZYME PECTINASE PE KHAI THAC
VA THU HOI DICH QUA CHANH LEO CUA TINH CAO BANG

Lé Anh Tuan va Nguyén Vin Loi”
Khoa Moi truwong, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi

Tém tit. Cao Bang 14 tinh c6 diéu kién ty nhién thuan loi dé phat trién cdy chanh leo.
Chanh leo la loai qua giau gid tri dinh dudng, nhu protein, dudng, vitamin, chat
khoang, axit phenolic va flavonoid. B6 sung ché phim enzyme pectinase c6 tac
dung pha v& thanh té bao cua thit qua chanh leo, gop phan lam ting hiéu suét thu
hoi dich qua. Muyc tiéu cia nghién ctru nay 1a ung dung ché pham enzyme
pectinase dé khai thac va thu hoi dich qua chanh leo ctia tinh Cao Bang. Nghién
clru da xac dinh dugc quy trinh khai thac va thu héi dich quéa chanh leo véi cac
thong s6 cong nghé 1 nong do ché phim enzyme pectinase sir dung 0,5%, nhiét do
thity phan 39 °C, thoi gian thity phan 1a 300 phut, ¢ diéu kién nay hiéu suat thu hoi
dich qua chanh leo dat dugc 89,04%. Dich qua chanh leo c6 mau vang cam dam,
mui thom rat dic trung, vi ngot xen 14n véi vi hoi chua thanh, trang thai déng nhét,
ham luwong chat kho hoa tan 1a 12,75 + 0,25 °Bx va c6 do pH 1a 2,81 + 0,02.

Tir khéa: dich qua chanh leo, enzyme pectinase, hiéu suat, khai thac, quy trinh.

1. Mé dau

Cay chanh leo c6 tén khoa hoc 1a Passiflora edulis, thugc ho Passifloraceae hay
con goi 1a ho Chum bao, bo Violales, chi Passiflora, c6 ngudn gbc xut xur tir Brazil,
hién nay c6 hon 400 loai, trong d6 c6 khoang 60 loai cho qua an dugc. Hai loai chanh
leo ¢6 tinh thuong mai cao la dang qua c6 vo qua mau tim (Passiflora edulis), dang nay
rat pho bién & ving khi hau mat (d6 cao tir 1200 - 2000 m so v&i myc nude bién), ¢o vi
d6 cao nhur cac tinh Tay Béc, Ty Nguyén cila nudc ta va dang qua c6 vo qua mau vang
(Passiflora flavicarpa) thuong it phd bién. Qua chanh leo c6 dang hinh tring hodc hoi
tron, duong kinh khoang 5 - 6 cm, nang khoang 30 - 75 g, khi con non qua c6 mau xanh
v0i 16p da cang bong, vo cling, bén trong la khéi nude qua thom, mau vang cam, co rat
nhiéu hat ¢ mang bao boc ngoai, hat mau den, cu’ng nho va c6 hinh ovan. Cac két qua
nghién ctru cho thiy, chanh leo 1a loai qua giau gia tri dinh dudng, nhu protein, duong,
vitamin, chat khoang, axit phenolic va flavonoid. Pac biét trong qua chanh leo con cé
nhiéu axit amin nhu prolin, valin, tyrosin, treonin, leucin va arginin. Qua chanh leo c6
tac dung phong chdng tim mach, phong chdng ung thu, gitp xuwong chic khoe, gitp
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tang sirc de khang va kha nang mién dich, hd trg phong chdng bénh tiéu duong, 6n dinh
huyét ap, ho tro chong 130 hoa da, gitip ng ngon va hd trg giam can [1, 2]. Cay chanh
leo dugc trong & nhiéu dia phuong ciia Viét Nam, trong d6 c6 tinh Cao Bing. Cao Bang
1a tinh c6 diéu kién tu nhién thuén loi dé phat trién cdy chanh leo, hién nay trén dia ban
tinh cdy chanh leo trong tap trung tai cac huyén Quang Hoa, Trung Khanh va Thach An.
Qua chanh leo duoc sir dung nhiéu trong san xuat dd udng, hién nay trén thé gisi va
trong nudc cd6 mot s6 cong trinh khai thac va thu héi dich qua quéa chanh leo bing cach
ép truc tiép, ngoai ra con cO mot s6 cong trinh nghién ctru x4c dinh thanh phan hoa hoc
ctia dich qua chanh leo, dién hinh 1a tic gia Alexandra M. G. N. M va cong su [1],
Giuffre A.M [2], Nguyén Thi Thu Sang va cong su [3].

Trong khi d6 dén thoi diém nay viéc nghién ctru khai thac va thu héi dich qua
chanh leo ¢ st dung ché pham enzyme pectinase dé ting hiéu suit thu hoi dich qua thi
rat it cac cong trinh nghién ctru da cong bb. Enzyme pectinase 1a mot nhdm enzyme xiic
tac cho qua trinh thuy phan pectin, dugc sir dung rong rai trong cac nganh coéng nghiép
thuc pham va duoc pham dic biét 1a trong cong nghiép san xuat cac loai do udng tur trai
cay [4]. Viéc bd sung ché pham enzyme pectinase c6 tac dung phd v& thanh té bao cia
thit qua chanh leo, gop phan lam ting hiéu suat thu hoi dich qua chanh leo. Vi vay muc
tiéu cia nghién clru nay la ing dyng ché pham enzyme pectinase dé khai thac va thu hoi
dich qua chanh leo ctia tinh Cao Bang 1a rat can thiét, c6 ¥ nghia khoa hoc va thyc tién cao.

2. NOi dung nghién ciru

2.1. Nguyén vit liéu va dung cu, may méc va thiét bi

* Nguyén liéu

Qua chanh leo dat d¢ chin ki thuat duoc thu mua tai 3 trang trai tré)ng cay chanh leo
ctia huyén Ha Quang, huyén Quang Hoa, huyén Thach An, tinh Cao Bang. Sau khi thu
héi cac qua chanh leo nay dugc chira dung trong thung x6p duc 18 va van chuyén bang 6
t6 dén phong thi nghiém dé tién hanh khai thac va thu hoi dich qua.

* Vat liéu

Ché pham enzyme pectinase duge sir dung trong nghién ctru nay dé tang hiéu suat
khai thac va thu hoi dich qua chanh leo. Ché pham enzyme niy dugc san xuat tai Viét Nam,
do Cong ty Trach nhiém hitu han Dich vu Vat tu Khoa hoc Ki thuat T-H-T cung cap,
dam béo cac tiéu chuan chét lugng.

* Dung cu, may moc va thiét bi

Dung cy, may méc va thiét bi sir dung trong nghién ctru gdm c6 chiét quang ké
ATAGO N-la cua Nhat Ban, thiét bi ly tdm, can dia Nhon Hoa loai 5 kg, can phan tich
4 sb 16 (ABT 220- -5DNM) cua hang Kern - Dirc. Ngoai ra con st dung mét s6 dung cu
nhu thude kep hién sd, day loc inox, pipet, dng dong, 6ng nghiém va nhiét ké.

* Pia diém thuc hién

Thi nghi¢m duogc thyc hién tai Phong thi nghi¢ém thuéc B mén Khoa hoc va Cong
ngh¢ thuc phém, Khoa Méi truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc
gia Ha Noi.
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2.2. Phwong phap nghién ctru

* Phwong phdp liy miu

Qua chanh leo duoc 14y méu theo tiéu chudn Viét Nam TCVN 9017:2011. Qua tuoi
- Phuong phép 14y mau trén vuon san xuat [5].

* Phwong phdp xdc dinh cdc chi tiéu co i ciia qud chanh leo

Trong luong ciia qua chanh leo dugc xac dinh bang phuong phap can ting qua, sir
dung cén phan tich 4 s 1¢ (ABT 220-5DNM) cua hing Kern - Dic [6]. Pudng kinh va
chiéu dai cta chanh leo duge xac dinh béng thudce kep hién s6 CD0021 (sai $6 0,1mm) [6].

* Phwong phdp xdc djnh hi¢u sudt thu hoi dich qud chanh leo

Chuéan bi mdi mau 1000 g qua chanh leo tuoi, rira sach, cit doi theo chiéu ngang,
tach va thu hoi rudt qua chanh leo, sau d6 bd sung ché phim enzyme pectinase voi nong
do 0,5%, nhiét do thuy phan 39 °C va thoi gian thuy phan 300 phuat. Sau do cha, loc thd
dich qua, li tam, loc tinh va tinh phan trim dich qua thu hdi. Két qua duoc xac dinh theo
cong thire: H = (M2/my) x 100%. Trong d6: H 13 hiéu suat thu hdi dich qua chanh leo (%);
m2 1a khdi luong dich qua chanh leo thu duoc sau qua trinh thuy phan (g); m1 13 khoi
lugng mau qua chanh leo tuoi (g) [4].

* Phwong phdp thwe nghiém xdc dinh cdc yéu té anh huong dén hiéu sudt thu
hoi dich qud chanh leo

Khao sat ba yéu t6 anh huong truc tiép dén hiéu suit thu hdi dich qua chanh leo 1
nong do che pham enzyme pectinase, nhiét d6 va thoi gian thuy phan dich qua chanh
leo. Céc yeu t6 thi nghiém duoc khao sat doc 1ap. Trong d6 mo6i mot yéu t6 s& duoc
khéo sat 1an luot tai cac mire khac nhau, cac yeu td khac sé duoc cb dinh tai mot gia tri
duoc lya chon, thi nghiém 1 yéu t6, gém 5 cong thirc va duoc 13p lai 3 1an. Thi nghiém 1
la xac dinh anh huong ctia nong d6 ché pham enzyme pectinase dén hiéu suét thu hoi
dich quéa chanh leo. Yéu t6 c¢6 dinh 1a khéi luong qua chanh leo, loai ché pham enzyme
pectinase st dung, nhiét dg, thoi gian thily phan dich qua chanh leo, chi tiéu theo doi 1a
hiéu suat thu hdi dich quéa chanh leo [7] va dugc b tri nhu sau:

Bing 1. Thi nghi¢m xdc dinh dnh hwéng ciia nong dé ché phim enzyme pectinase
dén higu sudt thu héi dich qua chanh leo

Cac cong thirc thi nghiém
CT-1 | CT-2 | CT-3 | CT4 | CT-5| CT-6

Stt | Cac yéu té thi nghi¢m

1 | Khéi luong qua chanh leo
(kg)

2 | Nong do ché pham enzyme
pectinase so véi khoi| 0,1 0,2 0,3 0,4 0,5 0,6
lugng qua chanh leo (%)

5 5 5 5 5 5

Ghi chu: CT-1 (cong thuc 1), CT-2 (cong thiecc 2), CT-3 (cong thirc 3), CT-4 (cong thirc 4),
CT-5 (cong thiec 5) va CT-6 (cong thire 6).

Thi nghiém 2 1a )§éc ﬁiqh anh huong cﬁg nhﬂiét do thuy phan dén hiéu suit thu hoi
dich qua chanh leo, yéu t6 co dinh la loai ché¢ pham enzyme pectinase st dung, nong do
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ché pham enzyme pectinase, thoi gian thity phan. Chi tiéu theo ddi 1a hiéu suét thu hdi
dich qua chanh leo, cac thi nghiém nay dugc 1dp lai 3 1an [7] va dugc thuc hién nhu sau:
Bing 2. Thi nghi¢m xdc dinh dnh hwéng ciia nhiét @ thiiy phén dén hiéu sudt
thu hoi dich qud chanh leo

Cac cong thirc thi nghiém
CT-1 | CT-2 | CT-3 | CT-4 | CT-5 | CT-6

Stt Cic yéu td thi nghiém

1 | Khéi lugng quéa chanh leo
(kg)

2 | Nhiét do thuy phan (°C) 30 33 36 39 42 45

Thi nghiém 3 la xdac dinh anh huong cua thoi gian thuy phén dén hiéu suit thu hoi

dich qua chanh leo, yéu t6 ¢b dinh 14 loai ché pham enzyme pectinase su dung, ndéng do
ché pham enzyme, nhiét do thiy phan, chi ti€u theo ddi la hiéu suat thu hoi dich qua
chanh leo, céc thi nghi¢m nay duogc l1ap lai 3 1an [7] va dugc bo tri nhu sau:

Bing 3. Thi nghi¢m Xdc dinh danh hwong ciia thoi gian thity phin dén higu sudt

thu héi dich qud chanh leo

5 5 5 5 5 5

Cac cong thire thi nghiém
CT-1|CT-2 | CT-3|CT-4| CT-5 | CT-6

Stt Cic yéu to thi nghiém

1 | Khéi lugng qua chanh leo

(kg)

2 | Thoi gian thiy phan (phut) 60 120 180 240 300 360
* Phwong phdp xdc dinh mt sé chi tiéu chit luong ciia dich qud chanh leo
Chi ti€u cam quan cua dich qua chanh leo dugc xac dinh theo phuong phap mo ta,

phuong phap nay duoc sir dung dé mo ta chi tiét cac tinh chat cam quan cua dich qua

chanh leo, nhu mau sic, mui, vi, d6 trong. Hoi dong gom c6 9 thanh vién, cdc thanh
vién duoc huin luyén lam quen véi cac tinh chat cam quan mau sic, mui, vi va do trong
ctia dich qua chanh leo, sau d6 x4c dinh thang cudng do 1a thang 9 diém. Cac thanh vién

s& nhan dugc phiéu cho diém va miu dich qua chanh leo can danh gi4, sau d6 danh gia

va x4c dinh cuong d cia ting chi tiéu yéu cau trén thang 9 diém da str dung [8].

Ham luong chat kho hoa tan ctia dich qua chanh leo duge xac dinh bang chiét quang ké

ATAGO N-1a cta Nhat Ban, don vi do 1a °Bx ¢ 20 °C [6]. B pH cua dich chanh leo

dugc thyc hién theo tiéu chuan Viét Nam TCVN 12348. Phuong phap nay dugc thyuc

hién trén nguyén tic gia tri pH 1a s6 do hoat do ion H*, do Chenh léch dién thé gitra dién

cuc thuy tinh va dién cuc so sanh duge nhing ngap trong mau thr [9].

5 5 5 5 5 5

2.3. Két qua va thio luin
2.3.1. Mt sb chi tiéu co |i ciia qué chanh leo

Dé 1am co s cho viée lya chon cac phuong phap khai thac va thu hoéi dich qua
chanh leo phu hop, tién hanh xac dinh céac chi tiéu co li ctua loai qua nay. Két qua xac
dinh mdt so chi ti€u co li cua qua chanh leo dugc trinh bay ¢ Bang 4.
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Bing 4. Mt 56 chi tiéu co i ciia qua chanh leo

Stt | Mot s chi tiéu co i ciia qua chanh leo | Pon vi tinh Két qua
1 | Trong luong qua g 84,3+15
2 | PBuong kinh qua cm 5,91+0,18
3 | Chiéu cao qua cm 6,55 + 0,23
4 Thit qua chanh leo % 4445 + 0,12
5 Hat qua chanh leo % 8,76 £ 0,07
6 | V06 qua chanh leo % 46,79 + 0,13

Bang 4 cho thdy trong qua chanh leo Cao Bang phan thit qua chiém ti 18 44,45 + 0,12%,
hat qua chiém ti 1& 8,76 £ 0,07% va vo qua chiém ti 1& 46,79 + 0,13%. Qua chanh leo
Cao Bang c6 trong luong trung binh cua qua la 84,3 + 1,5 g, duong kinh trung binh cta
qua 1a 591 + 0,18 cm va chiéu cao trung binh cta qua 1a 6,55 £ 0,23 cm. Két qua nay
cling twong dong véi két qua cua tac gia Nguyén Thi Thu Sang va cong su [3].

2.3.2. Cac yéu to anh hwéng dén hiéu suit thu hdi dich qua chanh leo

* Anh hwong cua m;ng dé ché phim enzyme pectinase dén higu sudt thu hoi dich
qud chanh leo

Pé xac dinh anh hudng ctua ndng do ché phim enzyme pectinase dén hiéu suat thu
hdi dich quéd chanh leo, qué trinh nay dugc thuc hién & cac néng do ché phém enzyme
pectinase 0,1%, 0,2%, 0,3%, 0,4%, 0,5% va 0,6%. Yéu t6 c6 dinh 1a nhiét do thity phan
39 °C va thoi gian thiy phan 1a 300 phut. Két qua thu dugc thé hién ¢ hinh 1.

® Hiéu suat thu hoi dich chanh leo (%)
7254 78.47 83.29 85.73 89.32 89.13

0.1 0.2 0.3 0.4 0.5 0.6

Nong do ché pham enzyme pectinase (%)

Hinh 1. Anh hwéng ciia néng dé ché pham enzyme pectinase dén higu sudt
thu hoi dich qud chanh leo

Su thay ddi ndng do ché pham enzyme pectinase c6 anh hudng rat 16n dén hiéu suit
thu hdi dich qua chanh leo. Khi ndng d6 ché pham enzyme pectinase ting tir 0,2 dén
0,6% thi hiéu suat thu hdi dich qua chanh leo tang tir 78,47% 1én 89,32% va c6 sy khac
biét c6 y nghia gitta cac cong thire. Sy gia tang nong d6 nay la c6 y nghia khoa hoc va
thuce tién, vi ting ndong do ché pham enzyme pectinase st dung la bién phap t6t nhat dé
thiic ddy qua trinh thity phan mang té bao, gitip qua trinh giai phong dich qua chanh leo
duoc nhanh va thuan loi hon. Tuy nhién khi tlep tuc ting ndong do ché pham enzyme
pectinase tir 0,5% 1&n 0,6% thi hiéu sudt thu hdi dich qua chanh leo lai khong c6 khac
biét ¢ ¥ nghia thong ké. Nguyén nhéan cua hién tugng nay duoc li giai 1a do khi sir dung
ndng do ché phdm enzyme pectinase cao, cic mang té bao bi phan cit manh, tao thanh
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dang bot min quéa s& 1am can tré qua trinh cha thu hoi dich qua chanh leo. Di véi mau
str dung ché pham enzyme pectinase 0,1% thi sau khi cha va tach hat hiéu suit thu hoi
dich qua chanh leo chi dat 72,54%, van con mot phén 16n thit qué chanh leo bam chéc
vao hat khong bi tach ra. Hién tuong nay xéy ra 1a do ndng d6 ché phdm enzyme
pectinase thap, khong du kha nang thuy phén hét 16p pectin cua thit qua bam voi hat.
Nhu vay, néng d6 ché pham enzyme pectinase st dung la 0,5% cho hiu sudt thu hoi
dich qua chanh leo 16n nhét, do d6 nong d6 nay dugc chon dé thyc hién cac nghién ctru
tiép theo.

* Anh hwdng ciia nhi¢t dp thity phin dén hiéu sudt thu héi dich qud chanh leo

Nhiét d6 anh huong rat 16n dén qua trinh thiy phan cia ché phdm enzyme
pectinase, qua trinh nay dugc thyc hién ¢ cac dai nhiét d6 30 °C, 33 °C, 36 °C, 39 °C, 42 °C
va 45 °C, mdi cong thire dugc lap lai 3 lan. Yéu tb ¢6 dinh 1a néng do ché phém enzyme
pectinase 0,5% va thoi gian thily phéan 1a 300 phut. Két qua nghién ctru dugc trinh bay &
Hinh 2.

® Hiéu sudt thu hdi dich qua chanh leo (%)
13,04 76.37 82.16 89.18 86.03 83.29
Nhiét d¢ thuy phan (°C)

Hinh 2. Anh hwéng ciia nhiét dj thity phan dén hi¢u sudt thu hoi dich qud chanh leo

Hinh 2 cho thay ¢ nhiét do thiy phan tir 30 dén 33 °C, hiéu suit thu hoi dich qua
chanh leo dat tuong tng 1a 73,24% va 76,37%, nhung ¢ nhiét d thuy phan 36 °C thi
hiéu suat thu hoi dich qua chanh leo ting 1én 82,16% va khi ting nhiét do thuy phan lén
39 °C thi hiéu suat thu hoi dich qua chanh leo ting 1én 89,18%. Tiép tuc ting nhiét do
thity phan 18n 42 °C va 45 °C thi hiéu suit thu hdi dich quéa chanh leo ciing chi dat twong
tmg 1a 86,03% va 83,29%. Diéu d6 cho thiy ¢ nhiét d6 qua cao da 1am giam hoat tinh
ctia ché pham enzyme pectinase, do d6 1am giam kha ning thuy phan va dan téi lam
giam hiéu suét thu hoi dich qua chanh leo. Nhu vdy, & nhiét do thuy phan 39 °C cho
hiéu suat thu hdi dich qua chanh leo cao nhat, vi thé chon nhiét do nay dé thuc hién cac
nghién ciru tiép theo.

* Anh hwdng ciia thoi gian thity phdn dén higu sudt thu hoi dich qud chanh leo

Viéc xac dinh thoi gian thuy phan cua che pham enzyme pectinase trong qua trinh
khai thac va thu hdi dich qua chanh leo 1a rat can thiét, c6 ¥ nghia khoa hoc va thuc tién
cao. Cac thi nghiém dugc thyc hién ¢ thot gian 60 phut, 120 phut, 180 phut, 240 pht,
300 phut va 360 phut. Yéu t6 c6 dinh nong d6 ché pham enzyme pectinase sir dung 1a
0,5% va nhiét d6 thiy phan 1a 39°C. Két qua duoc thé hién & Hinh 3.

Hinh 3 cho thay, thoi gian thiy phan 13 60 phut thi hiéu suat thu hdi dich qua chanh
leo 1a 67,34%; tiép tuc ting thoi gian thity phan 1én 120 phut, 180 phut va 240 phit thi
hiéu suét thu hoi dich quéa chanh leo ting tuong tng 1a 72,27%, 77,56% va 81,13%.

58



Ung dung ché pham enzyme pectinase dé khai thac va thu héi dich qud chanh leo ciia tinh Cao Bang

Khi tang thoi gian thuy phan 1én 300 phut thi hiéu suat thu hoi dich qua chanh leo 1a
89,04% va thoi gian thiy phan 360 phut thi hiéu suat thu hoi dich qua chanh leo 1a
89,07%. Nhu vdy, & thoi gian thay phan 300 pht va 360 phut thi hiéu suat thu hoi dich
qua chanh leo khong co6 sy khac biét. So di ¢6 hién twong nay la ¢ thoi diém 360 phut
phan 16n thit qua chanh leo da bi thiy phan, dan t6i co chat cho qua trinh thuy phén bi
can kiét dan, 1am cho hiéu suét thu hdi dich quéa chanh leo khong c6 su thay d6i so voi &
thoi diém 300 phat. Thoi gian thity phan cang kéo dai s& lam anh huéng dén chét lugng
dich qua chanh leo thu duogc, dich qua chanh leo s& bj oxi hoa va bién mau, ddng thoi
lam tang chi phi cho qua trinh thuy phén. Vi vy, thoi gian thuy phén la 300 phat cho
hiéu suat thu héi dich qua chanh leo cao va tiét kiém duogc cac chi phi s& duoc lua chon
dé tiép tuc cac nghién ctru tiép theo.

B Hiéu suét thu hoi dich qua chanh leo (%)
81.13 89.04 89.07
67.34 12.27 7750

60 120 180

Thoi gian thuy phan (phut)

Hinh 3. Anh hudng ciia thoi gian thiiy phin dén hi¢u suit thu hoi dich qui chanh leo
2.3.3. Mt s6 chi tiéu chit lwgng ciia dich qua chanh leo

Viéc xac dinh chi tiéu chat lugng cia dich qua chanh leo c6 ¥ nghia rat quan trong,
13 co s& khoa hoc dé Iya chon dua vao ché bién cac san pham thuce pham. Két qua duoc
thé hién & Bang 5.
Bing 5. Mt so chi tiéu chit lwong ciia dich qud chanh leo

Stt | M@t sb chi tidu chit lwgng Két qua danh gia
1 Mau séic 85+0,2
Mau vang cam dam
2 Mui 8,7 + 0,1
Mui thom rat déc trung
3 Vi ~8,3 +0,1
Vi ngot xen lan véi vi hoi chua thanh
4 Trang thai 8,1 + 0,2 ]
Dich dong nhat
5 | Chat kho hoa tan (°BX) 12,75 + 0,25
6 | bopH 2,81 +£0,02

Bang 5 cho théy dich qua chanh leo Cao Bang c6 mau vang cam dam, c6 mui thom
rat dac trung va hap dan, dich qua chanh leo ¢ vi ngot xen 1an véi vi hoi chua thanh,
trang thai cta dich dong nhat, ham luong chat kho hoa tan 14 12,75 + 0,25 °Bx va c6 do
pH 122,81 + 0,02. Két qua nay phi hop véi két qua ctia Alexandra M.G.N.M va cong sur [1],
Giuffre A.M [2], Nguyén Thi Thu Sang va cong su [3] vé dich qua chanh leo.
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2.3.4. Quy trinh khai thac va thu hoi dich qué chanh leo

* So' do quy trinh khai thdc va thu héi dich qud chanh leo

Tir cac két qua nghién ciru ¢ trén, dua ra so dd quy trinh khai thac va thu hoi dich
qua chanh leo bao gom cac budc nhu sau:

Qua chanh leo chin

Kiém tra,
phan loai va lua chon

v

Rura sach, sau d6 ngam trong dung dich
nudc muoi 5%

v

So ché: V6t ra dé rao nude, cit ngang
qua chanh leo, tach thu hoi rudt

v

Thuy phéan rudt qua chanh leo, thuy
phan thoi gian 300 phut, nhiét d§ 39°C

v

Cha tach hat va thu hdi dich thé, voi
van toc 120 vong/phut

v

¢ Ly tdm \{é loc thu hdi dich cl}anh leo tinh
A khiét: Ly tm véi van toc 1500
vong/phut va thoi gian 13 10 phit

Mudi NaCl, ham
luong 5%

Vo qua

Ché pham enzyme
pectinase 0,5%

Hat chanh leo

Can ba

Dich qua chanh
leo tinh khiét

Hinh 4. So' d6 quy trinh khai théc va thu héi dich qud chanh leo

* Thuyét minh quy trinh khai thdc va thu héi dich qud chanh leo

Buodc 1. Nguyén lieu: Qua chanh leo dat d§ chin ki thudt dugc thu mua tai 3 trang
trai trong cay chanh leo ctia huyén Ha Quéang, huyén Quang Hoa, huyén Thach An, tinh
Cao Bang. V6 qua c6 mau tim, trong luong trung binh cia qua 1a 84,3 + 1,5 g, duong
kinh trung binh ctia qua 1a 5,91 £ 0,18 cm va chiéu cao trung binh cua qua 1a 6,55 + 0,23 cm,
thit qua mém, c6 mau vang va mui thom dic trung. Sau khi thu hai cic qua chanh leo
nay duoc chira dung trong thung xdp duc 16 va van chuyén bang 6 t6 dén phong thi
nghiém dé tién hanh khai thac va thu héi dich qua.

Buée 2. Kiém tra, phan logi va lya chon: Chi lya chon nhitng qua chanh leo dam
béo céc tiéu chuan chat luong, dat do chin ki thuét, vo cing nhin va c6 mau tim, khéng
bi sau bénh va khong bi ton thuong.
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Buoce 3. Rura sach: Qua chanh leo dugc rira sach béng nudc ria cd pha mudi NaCl
v61 ham luong 5%. Dung khan mém lau sach va rira sach béng nude mudi, sau do vét ra
va dé rdo nudc.

Butée 4. So ché va thu hoi rudt qua chanh leo: Sau khi dé rao nudc, dung dao inox
cit ngang qua chanh leo, sau d6 dung thia inox tach rudt qua chanh leo va cho vao chiu
inox. Vo qua chanh leo dem rtra sach va dua di ché bién mat qua chanh leo.

Buoc 5. Thuy phdn rudt qua chanh leo: Rudt qua chanh leo sau khi dugc tach ra
khoi vo qua, duoc dua vao chau inox rdi trén déu véi ché pham enzyme pectinase 0,5%
va dua vao phong diéu chinh nhiét d6 phong 39 °C, thoi gian thuy phan 300 phut. Muc
dich cua qué trinh nay 1a phé v mang té bao, tach thit qua ra khoi hat, giai phéng dich
qua ra trang thai tu do dugc dé dang va hiéu qua hon.

Bude 6. Cha tach hat va thu héi dich thé: Thit qué chanh leo sau khi thuy phan dua
vao cha bang may cha véi van tdc 120 vong/phut. Sau d6 tach hat ra ngoai va thu hoi
dich qua chanh leo tho.

Buéc 7. Li tam va loc thu hoi dich qua chanh leo tinh khiét: Muc dich cua li tam va
loc dich qua chanh leo la tach cac tap chét, bd can min con 13n trong dich, thu hdi dich
¢ do tinh khiét cao hon. Qué trinh li tim dich qua chanh leo dugc thuc hién voi van toc
1500 vong/phut va thoi gian 1a 10 phut dé pha nudc va pha ran tach khoi nhau. Qué
trinh loc dich qua chanh leo dugc thuc hién qua 2 1an loc, dau tién duoc thuc hién qua
day loc inox kich thugc 0,05mm dé loai bo cac tap chét co kich thuée 16m, sau dé duoc
loc qua gidy loc dé loai bo céc tap chat c6 kich thudc nho hon. Dich qua chanh leo sau
khi thu hdi, duogc chua dung trong chai nhya PE chuyén dung c6 dung tich 1,5 lit va co
nap day kin. Chai dung dich qua chanh leo phai dugc vé sinh va khir tring sach s&. Sau
khi rot chai va déng nép, cac chai dich qua chanh leo duoc bao quan trong ti lanh hodc
kho lanh & nhiét do tir 2 - 4 °C cho dwa di ché bién cac san pham thuc pham.

3. Kétluan

Tir cac két qua nghién ciru & trén cho thdy, da xac dinh dugc cac thong s6 cong
nghé anh hudéng dén hiéu suat thu hoi dich qua chanh leo 1a nong d6 ché pham enzyme
pectinase, nhi¢t d thuy phan va thoi gian thuy phan. Tor d6 xay dung dugc quy trinh
khai thac va thu hodi dich qua chanh leo, v6i cac thong sd cong nghé 1a néng do ché
pham enzyme pectinase st dung 1 0,5%, nhiét d¢ thay phan 39 °C, thoi gian thiy phan
la 300 phut, ¢ diéu kién nay hiéu suat thu hoi dich qua chanh leo dat dugc hon 89%.
Dich qud chanh leo ¢c6 mau vang cam dam, mui thom rat dic trung, vi ngot xen 1an voi
vi hoi chua thanh, trang thai ddng nhat, ham luong chat kho hoa tan 13 12,75 + 0,25 °Bx
vaco do pH l1a 2,81 £ 0,02.
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ABSTRACT

Application of pectinase enzyme preparations for extraction and recovery
of passion fruit juice (Passiflora edulis) from Cao Bang province

Le Anh Tuan va Nguyen Van Loi"
Faculty of Environment, University of Natural Sciences, Vietham National University, Hanoi

Cao Bang is a province with favorable natural conditions for the development of
passion fruit trees (Passiflora edulis). Passion fruit is rich in nutritional values, such as
protein, sugar, vitamins, minerals, phenolic acids, and flavonoids. The addition of
pectinase enzyme preparation has the effect of breaking down the cell wall of passion
fruit flesh, contributing to increasing the yield of fruit juice. The objective of this study
is the application of pectinase enzyme preparations to exploit and recover passion fruit
juice from Cao Bang province. The study has determined extraction and recovery of
passion fruit juice was developed, with the technological parameters being the
concentration of pectinase enzyme preparation used as 0.5%, the hydrolysis temperature
of 39 °C, the hydrolysis time as 300 minutes, in this condition the recovery efficiency of
passion fruit juice was 89.04%. Passion fruit juice has a dark orange yellow color, a
very characteristic aroma, a sweet taste mixed with a slightly sour taste, a homogeneous
state, a soluble solids content of 12.75 + 0.25 °Bx, and a pH of 2.81 £ 0.02.

Keywords: passion fruit juice, pectinase enzyme, efficiency, exploit, process.
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