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NGHIEN CUU CHE BIEN SI - RO KHOM

Nguyén Chi Diing’, Trwong Thi Tt Tran", Lé Thi Anh Tuyét™

TOM TAT

Véi muc dich ché bién san pham si-ré khém nham muc dich da dang héa san pham si-ré
tir nguyén liéu trdi cdy. Két qud nghién ciru cho thdy, sir dung pectinaze 0,04%, thoi gian 60
phiit va nhiét d¢ 35°C thity phan thit qua khém cé hiéu sudt thu hoi cao. Bo sung lwong dwong
55%, CMC la 0,2%, ti lé acid citric 0,1% san phdm siro s€ co vi chua hai hoa va lam tang kha
néang on dinh mau sdc ciia san pham si-ré khém.

Tw khoa: trdi khom, si-ro, pectinaze.

ABSTRACT

With the purpose of processing pineapple syrup products aimed at diversifying the syrup
[from the fruit ingredients. The study results showed that, using pectinaze 0.04%, 60 minutes and
temperature of 35 ° C hydrolysis pineapple pulp with high recovery efficiency. Additional 55%
sugar, 0.2% CMC, 0.1% citric acid syrup products will be harmonious acidity and increase

the stability of the product color pineapple syrup.

Keywords: pineapple, syrup, pectinaze.
1. Gi6i thi¢u

Cay khom thudc ho Bromeliaceae, tén
khoa hoc Ananas comosus. Pay la mét loai
cdy an qua nhiét d6i co6 ngudn gde tir Nam
Mj¥. Qua khom 14 loai qua kép gdbm nhiu qua
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con (100 + 200 qua con hay hoa). Ngoai ra,
1a truc ctia bong hoa va cac 14 bac mong nude
tu hop lai, con qua that 1a cac “mat khom”.
Mau thit qua khi chin thay doi tr tring dén
vang ddm. Mau vé qua tir xanh, vang, vang
cam dén d6. Mui thom cua qua 1a cua chat
Ethyl Butyrate va Amyl Butyrate. Trong qua
khom ham luong dudng giam dan tir day dén
ngon (Chu Thi Thom va Phan Thi Lai, 2005).
Khom c6 huong vi thom ngon va giau chat
dinh dudng, ham lugng cic loai vitamin A, B ,
C,...va cac chat khoang: Ca, Fe, Cu,...Ngoai
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ra, trong khom con chira enzyme bromelain
gitip cho viéc tiéu hoa rat tot (Tran Thé Tuc
va Vii Manh Hai, 2000).

San pham si-ré bay ban trén thi truong
hién nay da s6 la nhiing loai si-ré pha ché
gém: duong hoéa hoc, mau thyc phém, nudc,
huong trai cdy, chat bao quan. Piéu nay, sé tac
dong rat 16n dén tam 1y cia nguoi tiéu dung,
lo ling v& san pham si-ro. D& dap tmg dugc
nhu cdu vé dinh dudng va dam bao stc khoe
cho nguoi tiéu dung va tranh sy hoang mang
lo lang cac san pham si-r6 ché bién tir cac loai
trai cay la su lya chon an toan. Trong do, si-ro
khom 1a mot san pham si-ré ngon, bo dudng,
mau sic hap din. Do d6, nghién ciru ché bién
si-r6 khém duoc thuc hién.

2. Phwong tién va phwong phap

Phwong phap nghién ctru: céc thi
nghiém tién hanh dya theo quy trinh ché bién
si-r0 trai cay co ban, duge b tri ¢ cac giai
doan: thuy phéan dich qua, phéi ché dich qua.
Str dyng phan mém Excel va StatGraphic
centurion XV.I dé tinh toan va théng ké s liéu,
tinh gia tri 6 1éch chuan (STD) va vé& do thi.

Phuong tién nghién ctru: thuc hién
thi nghiém tai phong thi nghiém Ho6a-Cong
Ngh¢ Thuc Phém, Truong Pai Hoc Ctru Long.
St dung hoa chat bao gdm: acid citric, acid
tartaric, CMC (Carboxyl methyl cellulose,
China). Pectinaze thuong mai (pectinex Ultra
SPL, hang Novozyme, Pan Mach). Khém
duoc mua tai chg Vinh Long. Dung cuy thiét b
Brix ké (Atogo, Nhat), pH ké pH ké (Inolab,
Durc), can dién tir (Ohaus, My), may do do
nhdt (model DV-E, Brookfield, My).
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Phuong phap phan tich: x4ac dinh ham
lwong acid citric bang phwong phap chuin do
bang NaOH 0,1N v&i phenolphtalein lam chi
thi mau. P am xac dinh d6 4m bing phuong
phap say dén khdi luong khong d6i. Ham
lugng pectin dugc dinh lugng theo phuong
phép pectat canxi. Ham lugng vitamin C dugc
x4c dinh bang dung dich I, véi chi thi 1a dung
dich tinh bot. P6 nhét (cP) do bang may may
do d6 nhét. Po Brix (°Bx) do bang chiét quang
ké. Panh gia cam quan san pham theo timg
thudc tinh (phuong phap QDA: Quantitative
Descriptive Analysis) bao gdm: mau sic, mui
vi, ciu truc, y thich theo thang diém mo ta tur
0 dén 5 (gi4 tri cam quan tir kém dén tot).

Noi dung nghién ciru

Thi nghiém 1. Khao sat anh hudng cua
nong do (0%; 0,01%; 0,02%; 0,03%; 0,04%)
va thoi gian thuy phan (0 phut; 30 phut; 40
phut; 50 phut; 60 phit) cia pectinaze dén hiéu
suét trich ly dich khom.

Thi nghiém 2. Khao sat anh hudng ctuia
nhiét do (20°C; 25°C; 30°C; 35°C; 40°C; 45°C;
50°C) Ién tac dong ciia pectinaze dén hi¢u suat
trich ly dich khom.

Thi nghiém 3. Khao sat ndng do carboxyl
methyl cellulose (CMC) (0,1%; 0,2%:; 0,3%)
va néng d6 duong saccharose (50°Bx; 55°Bx;
60°Bx) dén trang thai ctia san pham si-r6 khom.

Thi nghiém 4. Khao sat anh hudng cua ti
1€ (0,1%:; 0,2%; 0,3%; 0,4%:; 0,5%; 0,6%) va
loai acid (acid citric va acid tartaric) dén chat
luong cam quan san pham.

Thi nghiém dugc bd tri hoan toan ngiu
nhién véi 3 1an 1ap lai.



TAP CHI DAI HOC CUU LONG

S 04 nim 2016

3. Két qua thio luin

Két qua phan tich thanh phan nguyén liéu

Bdng 1. Thanh phan héa hoc ciia khém

Chi tiéu

pH 3,71* £ 0,005%*

Ham am 82,27 + 0,06 %
Puong tong s6 1,16 £ 0,11 %
Ham luong acid (citric) 0,4=+1,17 %
Ham lugng chét kho hoa tan 13,47 +1,72 %Brix
Pectin 2,45 +0,27 %
Vitamin C 20,53 £2,54 %mg

Ghi chu: *Trung binh 3 lan lap lai, **Do léch chuan (STD) cua gia tri trung binh

Cling nhu céac loai trai cay khac, tién hanh
phan tich thanh phan hoa hoc caa khom, cho
thdy ham luong nudc trong khom chiém mot ti
1¢ trong ddi cao (82,27 + 0,06%) thich hop cho
viéc su dung dich qua dé ché bién si-ro. Bén
canh d6, khém ciing c¢6 hién dién thanh phan
pectin, néu ham lugng pectin trong nguyén liéu
cao s€ lam cho dich qua c6 d§ nhét cao, kho
loc, hiéu sudt thu hdi thdp va 1am trong dich
quad. Sy hién di¢n cua acid citric trong khom
s& ting cudng mui vi cho khom, tre ché vi sinh
vat, chong hién tuong lai duong va tang kha
ning tao déng cia pectin. Dong thoi, gia tri
vitamin C trong khom ciing khé cao, yéu t6
nay giup gia tri dinh dudng trong trai khém
duoc nang 1én.

Anh huéng ciia néng do va thoi gian
thity phan bang pectinaze 1én kha ning thu
héi dich khém.

Trong khom c6 chtra ham lugng pectin
theo két qua phan tich & bang 1. Pectin s& anh
huong rAt nhiéu dén su tao do nhét cua dich
qua, diéu nay s& can tré dén qua trinh loc va
kéo dai thoi gian loc. Vi vay, trong qua trinh
thay phan dich qua cin bd sung ché pham
pectinaze dé kha ning trich ly dich qua dat triét
dé, gop phan rat ngan thoi gian loc va lam giam
nhiing bién doi 1én cac chat mau carotenoid cd
trong khom. Ché pham pectinaze 1a mot phirc
hé enzyme bao gdom cellulose, hemicellulose,
protease,.. Khi cho hé nay vao thiy phan hon
hop khdi qua nghién, chung s& 1an luot phan
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cit cac thanh phan cu tao nén thanh bao nhu
pectin bi phan cét boi pectinase, protein bi
phan cat bai protease va mot s6 thanh phan
khac. Két qua cia viéc nay 1a 1am phé v& cdu

trac thanh té bao, ddy von 14 co quan che cho
bén ngoai cuia té bao, lam giai phong cac thanh
phén bén trong, trong d6 c6 ca nude va cac hop
chat mau (Nguyén Dirc Luong va ctv, 2004).

Bdng 2. Nong d¢ va thoi gian thiy phdn ciia pectinaze dén kha ndng thu héi dich khém

Nong do pectinaze (%)

Thoi gian thuy
phan (phut)
0,01 0,02 0,03

0 7433% | 7833 83,00 82,33 84,66 | 80,53
30 81,33 81,66 81,66 82,00 84,66 | 8227
40 79,00 82,66 82,00 84,33 85,00 | 82,60
50 78,66 83,33 82,33 86,00 8533 | 83,13
60 83,33 82,66 85,33 86,66 85,66 | 84,73

Ig:‘l:lgllt;‘;‘li‘c 7933 | 81,73 | 82,.86° | 8426" | 85,07

Ghi chii: *Két qua trung binh 3 lan ldp lai

Cdc trung binh nghiém thirc di kem voi
cde chit s6 giong nhau khong cé sw khdc biét
¥y nghia trén cung mot cot hodc mot hang voi
mikc y nghia 5%.

Két qua cho thay, hiéu suat thu hoi dich
qua tang dan tir 0,01 = 0,04%. O mau bd sung
pectinaze s& thu dich qua duoc nhiéu hon mau
khéng bd sung enzyme va mau c6 nong do
enzyme 0,04% dat hi¢u sut trich ly cao nhét.
Ham luong pectin trong md qua nhiéu nén mau
c¢6 sir dung enzyme s& bi pectinaze phan cat
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nhiéu, 1am pha v& ciu trac thanh té bao lam
cho nuédc thoat ra ngoai, ting hiéu sut trich
ly. Bén canh do, trong khom ciing c6 enzyme
pectin methylesterase (PME) thuy phan pectin
lam cho té bao bi pha v&, nudc trong té bao
thoat ra ngoai nén hiéu suét trich ly dat cao hon
mau khong str dung enzyme. Dich qua sé& dugc
trich ly triét dé khi bo sung pectinaze, nhung
hiéu suét trich ly van con phu thudc nhiéu vao
nong do enzyme, thoi gian thiy phan va mot
s6 cac nhan t6 khac ciia enzyme nhu pH, nhiét
do,... Vi thé, viéc khao sat néng dd pectinaze
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va thoi gian thity phan 1a can thiét dé co thé
tiét kiém duoc chi phi san xuat cling nhu 1a
rit ngan toi da thoi gian thily phan dé tranh
nhitng bién ddi 1én cic chit mau carotenoid
c6 trong khoém (Czukor B & Nyarady, 1999).

Bén canh do, thoi gian thuy phan cling
anh huong rat 1on dén viéc trich ly nudc qua.
Hiéu suat thu hoi dich qua ting dan tir 30 +
60 phiit, cao nhat & 60 phut. Dbi voi phan tng
enzyme trong diéu kién c6 dinh nhiét d6 va
pH, ... hidu suét cua qua trinh ciing bi chi phdi
boi thoi gian thity phan, thoi gian cang nhiéu
thi enzyme tiép xfic v&i co chét cang nhiéu,
dén giai doan co chit khong con thi thoi gian
khong con tac dung. Két qua cho thiy hiéu

suét trich ly dat cao nhat ¢ ndng do pectinaze
0,04% va thoi gian thuy phan 60 phat.

Anh huéng ciia nhiét do 1én tic dong
ciia pectinaze dén hiéu suit thu hoi dich khém

Nhiét d6 c¢6 anh huong ¢ nhiéu mirc do
khac nhau lén hoat tinh ctia enzyme. Enzyme co
ban chét 13 protein nén khong bén dudi tac dung
ctia nhiét do, da s6 cac enzyme bi bét hoat & trén
70°C. Nho pectinaze phan gidi cac chét pectin
ma dich qua trong sudt khong bi duc va loc rat
dé dang. Sir dung pectinaze dé thiry phan khoi
khom dé nghién s& gitip cho qua trinh ép duoc
dé dang, hiéu suét trich ly va chét lugng dich
qua duoc nang cao 0 rét (L€ Ngoc Tu, 2003).

Bang 3. Nhiét do tac dong dén hiéu sudt thu hoi dich qua khi su dung pectinaze

& nong dé 0,04% va thoi gian 60 phiit

20
25
30
35
40
45
50

78,67*
81,33°
81,33°
82,67°
81,67
69,67¢
78,33¢

Ghi chii: *Két qua trung binh 3 lan Idp lai

Cac trung binh nghiém thirc di kem voi
cdc chit s6 giong nhau khéong c6 sw khdc biét

Y nghia trén cung mot cot voi mikc y nghia 5%.

Két qua cho thay, & nhiét do khac nhau
tir 20 + 50°C s& dan dén hiéu suét trich ly khac

nhau. Sy khac biét nay 1a do trong khbi qua
sau khi nghién c6 chira nhiéu pectin, khi c6
mit cta pectin lam cho khdi nghién keo hoa
cao, khi ép dich qua kho thoat ra. Khdi qua
nghién két hop véi pectinaze s& thuy phan
pectin va lam giam do nhét, dich qua dé thoat
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ra ngoai (Nguyén Trong Can va ctv, 1998).
Hiéu suét trich ly s& ting dan tir 20 + 35°C
va khong ting nita ¢6 chiéu huéng giam khi
tang nhiét d9. O 35°C luong dich khom trich
ly ra nhiéu nhat, do & nhiét 6 nay pectinaze
hoat dong t6i ru nén kha nang phan cit pectin
manh, lugng dich qua thoat ra nhiéu. Van toc
phan ing enzyme cang tang khi nhiét do tang
nhung vi enzyme c6 ban chét 1a protein nén
khi nhi¢t d6 tang dén gi61 han nao do thi van
tbc phan Gmg ciia enzyme s& bi giam do bién
tinh protein (Nguyén Trong Can va ctv, 1998).
Vi vay, nhiét d§ 35°C dugc chon nham giap

cho qua trinh trich ly dich qua dat t6i wu nhat.

Anh huéng ciia ndng do dwong va
CMC lén trang thai ciia san phim si-ré
khom

Puong va CMC 1a hai yéu to nham tao
ra do ngot va do sét cho san phém. Si-r6 khém
can pha thém duong dé do duong trong san
phém dat 50 + 70%. Ngoai tac dung tao ngot
cho san phim, dudng con co tic dung bao
quan, trc ché vi sinh vat. CMC dugc st dung
dé lam tang d0 nhdt, tao dJ sét cho san phém.

Bang 4. Bé nhét (cP) theo nong d¢ CMC két hop véi dwong saccharose

N(‘A)ng d¢ dwong saccharose (°Bx)

Nong do CMC Trung binh
(%) 50 55 60 nghiém thirc
0,1 38,53 164,60 176,67 126,60¢
0.2 84,43 507,33 412,60 334,79°
0.3 95,13 316,60 399,33 270,35
;‘ﬁ:{i‘:ﬁ‘l‘c 72,700 329,51° 329,53¢

Ghi chii: *Két qud trung binh 3 lan 1ap lai

Cdc trung binh nghiém thirc di kem voi
cdc chit s6 giong nhau khong c6 sw khdc biét
¥y nghia trén cung mot cot hodc mot hang voi

miurc y nghia 5%.

Két qua cho thiy, khi tang ndng 46 CMC
va duong thi d6 nhot ting dan. Nhung ¢ ndng
d6 CMC 0,2% va dudng 55% san pham co
do nhdt cao hon so vai cac mau co né‘ing do
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duong 50% va 60% & cung nong d6 CMC. O
ndéng do CMC 0,2% dat cao hon so 0,1% va
0,3%, d6 nhdt khong co sy khac biét khi thay
d6i nong d6 duong tir 55 + 60%. Vi vay, do
nhot dat cao nhét & néng do CMC 0,2% va
ham lugng duong 60%. Nhung dé ting gia tri
vé mat kinh té thi véi ndng d6 CMC 0,2% va

n(‘Sng do duong 55% dugc chon.
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"

Piem cim quan

0.1

¢.2 0.3
Nong d¢ CMC (%)

HBrix 50
EBNx 55

“Brix 60

Hinh 1. Do thi biéu dién két qua cam quan cua nong do duong saccharose

va CMC dén trang thdi ciia san pham si-ré khom

Két qua cho thdy, cung nong do CMC co
két qua cam quan ting dan khi tang nong do
duong tir 50 + 60%. O cac ndong do CMC 0,2
va 0,3% voi nong d6 duong 60% co két qua
cam quan dat cao hon so véi ¢ nong do duong
50% va 55%. Vi ndng do duong 60% va nong
d6 CMC 0,3% c6 két qua cam quan cao. Nong
d6 CMC & 0,2% va 0,3% cung véi nong do

duong & 55% va 60% khong co6 su khac bict y
nghia. Vi vy, ndng d6 CMC & 0,2% va nong
do duong 55% dugc chon vira dat gid tri cam
quan, vura co loi vé mit kinh té.

Anh hwoéng cua tiI¢ acid citric va acid
tartaric dén mau siac va vi cia san pham
si-r6 khom

4.5

4
3.5 1 : 1
3
'I“( .
2 4
1.5
l ’
0,5
0.1 0.2 03

Piém cam quan
]

=

R 0.4 0.5 0.6
Nong do acid (%0)

¥ Aadatric

¥ Acdtartanic

Hinh 2. Do thi biéu dién két qua cam quan vé mau sac voi ti I¢é acid citric
va acid tartaric phoi ché
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Acid citric va acid tartaric 12 nhiing acid dugc str dung trong thyc pham véi nhiing téc
dung tuong ty nhau nhu dung lam chét diéu vi, chit bao quan, diéu chinh pH, acid hoa moi
truong,...nhung khi bd sung vao s& 1am cho san pham c6 mau sic va mui vi khac nhau cho
du ¢ cung mot ti 1€. Két qua cho théy, khi str dung hai loai acid véi ti 1€ tr 0,1 + 0,6% khong
¢6 su khac biét vé mau sic, nhung két qua cam quan cua acid citric dugc danh gia cao hon so

v6i acid tartaric.

Bang 5. Ket qua danh gia cam quan vé vi voi ti I¢ acid citric

va acid tartaric phoi che

0,1 4,10% 3,60
0,2 4,10° 3,80
0,3 3,40 3,60
0,4 3,40% 3,40
0,5 3,50 3,10°
0,6 3,30 2,40¢

Ghi chii: * Két qud trung binh diém ciia 10 thanh vién danh gid cam quan.

Cdc trung binh nghiém thirc di kem voi
cdc chit s6 giong nhau khéng c6 sw khdc biét

Yy nghia trén cung mot cot voi murc y nghia 5%

Vi su két hop vi ngot ctia duong va vi
chua cua acid tao nén sy hai hoa cho vi cua
san pham si-r6 khom. Két qua cho thay, acid
citric o ti 1¢ 0,1% va 0,2% khong c6 sy khac
biét, nhung khi tang ti 1 1én (0,3 + 0,6) thi két
qua cam quan c6 chidu huéng giam xudng.
Dbi véi ty 18 phdi ché acid tartaric thi két qua
cam quan tang dan tir (0,1 + 0,2%) va giam
xudng khi tang tir (0,3 + 0,4%). O ti 18 0,1%
va 0,2% thi két qua cam quan cua acid citric
dat cao nhat va khong c6 su khac biét. O ti 1¢
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acid tartaric c6 két qua cam quan dat cao nhat
& ti 18 0,2% nhung thap hon so véi acid citric.
Vi thé, chon ti 16 acid citric 0,1% cho san pham
si-ro khom s& cho két qua cam quan cao va cd
loi hon vé mit kinh té.

4. Két luin

San pham si-r6 khom dat chit lugng,
c6 gia tri kinh té va gia tri cam quan cao khi
nguyén liéu dugc xir Iy bang pectinaze 0,04%
trong thoi gian 60 phit, & 35°C s& cho hiéu sut
thu hdi dich qua cao va gitp cho qué trinh loc
duoc dé dang hon, két hop v6i ndng do duong
55%, CMC 0,2% va 0,1% acid citric s€ cho si-
16 ¢0 trang thai sanh dat dugc gia tri cam quan.
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