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Khao sat anh hwéng cia Cu?* trong viéc gitr mau xanh caa nectar chum ngay
Research the effect of Cu?* on keeping the green color of moringa nectar
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bao dinh dudng vira giir duoc gia tri cam quan cho san pham. Trong
nghién ctru nay, chiing toi da str dung ion kim loai dong (Cu®*) trong
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Chrolophyll receiving pre-nectar is the important stage in maintaining not only
nutrition but also sensory qualities. In this research, we study several
uses of copper ions, from blanching to dipping, combined with
changing pH to maintain the specific colour of Chrolophyll for
moringa nectar products. The research shows that blanching moringa
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colour stable; moringa; cuz-  dipping in Cu?* 27ppm solution gives a bright green stable colour
Chrolophyll product during heating and storage.

1. Tong quan

Cay chum ngay, co tén khoa hoc la Moringa oleifera Lam (Moringaceae) la mét cay nhiét
d6i quan trong da ning co gia tri cao, duoc cdng nhan vé dinh dudng va dugc liéu. Cac thanh phan
nay thay doi tly theo mua, thd nhudng, dic tinh va tirng bo phan cua cay: ré, than, 14, hoa, ...
nhung nhin chung, thanh phan héa hoc (khdi luong kho) dao dong tir 19.34% dén 22.42% protein,
1.28% dén 4.96% chat béo, 7.62% dén 14.60% tro, va 30.97% dén 46.78% chit xo (Sanchez-
Machado, Nulfez-Gastélum, Reyes-Moreno, Ramirez-Wong, & LOopez-Cervantes, 2009). Cac
khoang chét nhu kali, phospho, sit, kém va calci ciing ton tai & nong d¢ déng ké véi gia tri trung
binh 3.08 mg Fe/100g va 792.8mg calci/100g (Abuye, 2003).

L& cham ngay rat giau chit dinh dudng va chira vitamin A, C, va E, duoc sir dung dudi
dang bot nghién bd sung vao thirc dn dé nang cao gia tri dinh dudng trong khau phan cho phu ni
mang thai, cdc ba me cho con bu, va dac biét cho tré em bi suy dinh dudng (Lockett, Calvert, &
Grivetti, 2000; McBurney, Griffin, Paul, & Greenberg, 2004). Khi duoc so sanh, thanh phan
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vitamin trong chiim ngy c6 chira nhiéu vitamin A nhu ca rét, vitamin C nhu cam va vitamin E
nhu Iyu. Ngoai ra, 14 con c6 céc chét cé hoat tinh sinh hoc carotenoid, tocopherols va vitamin C
ngan ngua su cac phan tng oxy héa (Smolin, & Grosvenor, 2015).

L& Moringa con la mot ngudn dinh dudng tét va hiru co ty nhién b sung sirc khoe cd thé
duoc sir dung trong nhiéu cach diéu tri (DanMalam, Abubakar, & Katsayal, 2001; Fahey, 2005;
McBurney & ctg., 2004). L4 chim ngay c6 thé duoc an tuoi, nau chin, hodc duoc bao quan dudi
dang bot khé trong nhiéu thang ma khong cé bat ky su mat mat vé gia tri dinh dudng (Arabshahi-
D, Devi, & Urooj, 2007; Fahey, 2005). L& kho hoic tuoi dugc sir dung trong thuc pham nhu sup
va chao dic (Lockett & ctg., 2000), ca ri va mi (Abilgos & Barba, 1999). Bic biét ¢d thé (ng dung
vao ché bién banh quy dé tang ham lwong protein, sit, canxi, p-carotene va chit xo, voi luong bd
sung 14 chim ngay sdy kho ngay cang tang, tir 0 - 15% cho thay kha ning st dung Ia cham ngay
dé cai thién cac dic tinh dinh dudng cta banh bich quy (Dachana, Rajiv, Indrani, & Prakash, 2010).

Do gi4 tri dinh dudng va dugc tinh 16n, cay chim ngay da bat dau duoc trong nhiéu tai cac
dia phuong & nudc ta, véi sy dong gop hat gidng tir nhiéu ngudn hao tim trong nude. Nhin chung,
gia tri ciia chum ngay, dic biét la gia tri dinh dudng da duoc ngudi dan Viét Nam biét dén; mot s6
dia phuong, cong ty cling da trién khai trong thu 1a, ban dudi dang tuoi hodc say. Tuy nhién, trong
linh vuc cdng nghé thuc pham, cac san pham ché bién tir chum ngay van con rat nghéo nan, cha
yéu van 1a 14 chim ngay siy khé va chua c6 mot chuong trinh, chién luoc cu thé. Do dé, chung
t6i d thuc hién dé tai nghién ciru san xuét thir nudc udng dinh dudng tir 14 chim ngay nham dem
dén cho cong dong mot san pham giau dinh dudng, c6 gia tri cam quan cao, dé st dung tir loai cay
than ky nay.

Chlorophyll 1a mét sic t mau luc & thyc vat, duoc tim thay khip noi trong cac bo phan an
duoc cua rau qua, nhung chil yéu tap trung & 1a. Chorlophyll xtc téc cho phan @ng quang hda sinh
tong hop glucose tir COz va H,0. Chlorophyll thuong c6 kha ning che khuat cac mau khac khién
cho 14 cay c6 mau xanh dac trung.

Chlorophyll & hop chat caa porphyrin gdm 04 vong pyrol. Cac vong nay phdi tri véi ion
Mg?*. Tai pyrol thu 4, acid propionic lién két voi vong pyrol va lién két ester vgi phan tir ruou
phytol. Cau tao nay gidng véi cau tao nhém hemichromes cia hong cau nhung khac & nguyén tu
trung tdm cua hemichromes 1a Fe. Nhu vay nguyén tir kim loai trung tdm c6 vai trd quyét dinh
trong su tao mau cua hop chat. Trong thanh phan cuaa cay, chlorophyll ¢6 td chirc dac biét, phan
tan trong nguyén sinh chat goi 1 luc lap hoic hat diép luc. Hat diép duc c6 02 I6p mang thylakoid,
trén 02 mang nay la chlorophyll lién két vai protein.

Trong san xuat cac san pham thyc pham tir rau, mau xanh thuong khong bén va bién mau
khi ché bién. Khi ché bién, nhat 1a khi xi Iy nhiét, chlorophyll chiu tac dong bai mot sb yéu t dan
dén thay ddi mau sic. Dudi tac dung nhiét d6 va acid, vo té bao bi phan hay, lién két giita
chlorophyll va protein bi cat dut giap giai phong chlorophyll ra khoi té bao. Sau d6 chlorophyll
phan tng tiép voi acid tao pheophytin ¢6 mau oliu sim. Véi cac chat kiém nhe nhu carbonate,
kiém tho thi moi trudng acid s& bi trung hoa, khién cho chlorophyll bi xa phong héa tao nén san
pham Chlorophyllin ¢6 mau xanh dam. Chlorophyll ciing c6 thé bi oxy héa do oxy va anh sang
(quang oxy hda), tiép xuc vai cac lipid bi oxy hoa, hay tac dung caa enzyme lipoxydase. Dudi tac
dung cia mot s6 kim loai nhu Fe, Sn, Al, Cu thi Mg trong chlorophyll s& bi thay thé va s& cho céc
mau sau: Fe cho mau nau, Sn va Al cho mau xam, Cu cho mau xanh sang (Le, 2002).
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Trong san xuit thuc pham dé gitr mau xanh Chlorophyll ta cé thé thuc hién bang cach:
- Gia nhiét nhanh trong lwong nuéc 16n, khién cho cac acid mach ngan dé bi bay hoi.
- Tang pH giup giit mau xanh chlorophyll tt hon.
- Duing dinatriglutamat hozc chlorophilin dé trung hoa.
- Sir dung kim loai Zn, Cu dé tap phuc véi chlorophyll.

Trong san Xuat nuée udng dinh dudng chim ngy thi hai giai doan dc biét quan trong anh
hudong dén mau sic caa chlorophyll 13 giai doan chan va qué trinh thanh tring. Trong dé tai nghién
ctru ndy, chang tdi khao sat viéc gitr mau trong giai doan dau - tire giai doan chan, nham gidp san
pham c6 thé 6n dinh mau ngay ca khi thanh tring va bao on sau nay.

2. Vat liéu va phwong phap nghién ciru
2.1. Vgt ligu
- La chum ngay tuoi: dugc mua tir cong ty TNHH Lé Hoang, phuong 12, Quan Tan Binh.

- L4 chum ngay thuong pham la la truong thanh, kich thudc dong déu, dudng kinh khoang
2.5cm. Nguyén liéu duoc mua méi cho mai thi nghlem han ché nguyén liéu du. Nguyén liéu du
bao quan trong ta mat 15°C trong vong 03 ngay, néu khéng dung s& huy mau.

2.2. Phwong phap nghién curu
Quy trinh san xuat thirc udng dinh dudng tir chum ngay nhu sau:

]

Ddng hoa

La tuot

Lam sach Bai khi

Xir 1§ thu dich Rt chai

h 4 A 4

Ba 41 y Loc Thanh trl'mg

Duong, nudc
Acid citric

Hinh 1. Quy trinh cdng nghé thuc té nghién ctru san xuat thir nectar chim ngay
Theo quy trinh cdng nghé néu trén, viéc xu |y gilp gitt mau xanh tu nhién cua san pham
s& tap trung vao hai qua trinh xir ly thu dich va thanh triing san pham.
Trong pham vi caa bai nghién ciu nady, ching t6i khao sat phuong phap ting d6 bén mau
cua dich chum ngay ngay tai khau xtr Iy thu dich trude khi phéi ché.



Nhu Xuan Thién Chan. HCMCOUJS-Ky thuat va Cong nghé, 18(2), 38-51 41

Muc tiéu cia cong doan nay la thu dugc dich chum ngay cé gia tri cam quan cao vé mau,
mui, vi ddng thoi ¢ hiéu suat thu hdi dich cao. Sau khi thi nghiém so bo cac bién phap xt Iy nhu
chan, str dung enzyme, lanh dong cham, chiing toi nhan thay chi cé bién phap chan giap lam giam
mui hing cua |4 séng ciing nhu khong tao ra mui khé chiu. Vi vay, chang toi tap trung khao sat
bién phap chan, cé két hop vai cac diéu kién dic thu giap bao vé mau xanh cua la chum ngay.

Dau tién chdng t6i tién hanh khao sat qua trinh chan can ban, chwa c6 su hd tro cua cac
bién phap dic thu. Qua trinh nay nham xac dinh thoi gian va nhiét do téi wu cho qua trinh chan ma
& d6 mbi twong quan giita cac gia tri cam quan, dac biét 1a cam quan mau va hiéu suat thu hdi dich
4 tét nhat.

Két qua qua trinh chan cin ban nay tiép tuc 1am co so cho cac khao sat nang cao co st
dung ion kim loai dng (Cu?"), bao gdm: chan c6 b6 sung Cu®*, chan trong NaOH rdi ngam trong
dung dich Cu?*, chan rdi ngdm trong dung dich Cu®* ¢6 bo sung acid citric véi muc tiéu 1a giir
dugc mau cho dich qua va mau duoc gitr cd gia tri cam quan cao.

Viéc tién hanh céc bé tri thi nghiém trong bai bao dugc tuan theo cac phuong phap quy
hoach thuc nghiém ma ching toi dac két trong hai cudn sach: cudn Quy hogach thuc nghiém cua
C. Nguyen (2001) (Nha xuat ban Dai Hoc Québc Gia Thanh ph Ho Chi Minh - 2001) va cudn Quy
hoach va phan tich thuc nghiém caa L. H. Nguyen (2001) (Nha xuat ban Pai Hoc Quéc Gia Thanh
phé H6 Chi Minh - 2001).

2.2.1. Thi nghiém 1 - Xdc dinh thoi gian va nhiés @6 chan toi wu

Muc dich: Xéc dinh thoi gian va nhiét do téi vu cho qua trinh chan sao cho méi twong quan
giita Cac gia tri cam quan, dac biét 12 cam quan mau va hiéu suat thu hoi dich 1a tét nhat.

B4 tri thi nghiém:

Tién hanh b tri thi nghiém bang phwong phap quy hoach thuc nghiém truc giao cip 1, yéu
t6 toan phan 02 muc, 02 yéu té anh huong.

Chon céc yéu t6 anh huang: Z; - nhiét ¢ chan (°C); Z» - thoi gian chan (pht) theo bang
diéu kién thi nghiém sau:

Bang 1
Diéu kién thi nghiém chan theo nhiét 6 va thoi gian
Cic yéu to anh hwong
Cac muc - -
Z1: Nhiét do chan, °C Z2: Thoi gian chan, phit
Mitrc trén (+1) 100 7
Murc co s6 (0) 85 4
Muc dudi (-1) 70 1
Khoéng bién thién 15 3

M3i mau thi nghiém gom 20gr 14 chum ngay twoi, duoc tién hanh chan, sau d6 nghién ép
thu dich (c6 bo sung thém nudc ty 1€ 1:1).
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Chon cac ham muc tiéu:

Y1 - Hiéu suat thu hdi chat khd (%) (Y1 > Max).
Y2 - Panh gia cam quan mau (Y2 2> Max).

Y3 - Panh gia cam quan mui (Y3 = Max).

Tién hanh danh gia cac mau theo cac ham muc tiéu, xur 1y sé liéu theo phuong phap quy
hoach thuc nghiém rdi t6i wu hoa ham muyc tiéu bang phuong phap chap tuyén tinh.

Két qua cua thi nghiém 1 s& 1am co s& cho thi nghiém 2, 3, 4 véi muc tiéu 1a gitp gii mau
va bén mau cho dich qua. Khi nay, cac thi nghiém 2, 3, 4 s& chan véi nhiét do tbi wu va thoi gian
ti uu tir thi nghiém 1, riéng thi nghiém 2 sir dung nhiét d6 chan téi wu tir thi nghiém 1, con thoi
gian lay thoi gian chan téi wu cua thi nghiém 1 1am can dudi, va kéo dai thoi gian dé ion Cu?* ¢6
thé twong tac hiéu qua véi nguyén liéu. Vi thé, cac thi nghiém 2, 3, 4 ching t6i s& khéng khao sét
hiéu suat thu hdi chat kho, hay cam quan mli vén da duoc giai quyét tét ¢ thi nghiém 1 ma tap
trung vao viéc danh gia 6 bén mau va cam quan mau sic dat dugc (vén khéac nhau) tir cac thi
nghiém dung vai muc tiéu dua ra trong bai bao. Muc tiéu cia bai bao cling chinh 1a so sanh ba thi
nghiém 2, 3, 4 nay vé mau sic thu duoc va do bén mau.

2.2.2. Thi nghiém 2 - Xdc dinh kha néing gii mau cia nectar chiim ngay khi chan cé bo
sung ion kim logi Cu®*

Muc dich: Xac dinh mau thu duoc Vé gia tri cam quan va do bén mau.

B4 tri thi nghiém:

Tién hanh bé tri thi nghiém bang phuong phap qui hoach thyc nghiém tryc giao cap |, yéu
t6 toan phan 02 mic, 02 yéu t anh huong.

Chon céc yéu té anh huong: Ki - Thoi gian chan (phat); Kz - Nong d6 ion Cu?* (ppm) theo
bang diéu kién thi nghiém sau:

Bang 2

Piéu kién thi nghiém chan trong dung dich Cu?*

Cic yéu to anh hwéng
Cac mirc N 5
K1: Thoi gian chan, phut K2: Nong do Cu®*, ppm
Muc trén (+1) 5 30
Murc co s6 (0) 3 20
Mt dudi (-1) 1 10
Khoang bién thién 2 10

MJ3i mau thi nghiém gom 20gr 14 chim ngéy tuoi, duoc tién hanh chan ¢ nhiét d6 téi uu
theo thi nghiém 1. Sau khi chan s& rira lai bang nuéc lanh 5°C, sau d6 nghién ép thu dich (c6 b
sung thém nudc ty 1€ 1:1).

Chon ham muc tiéu: Y - B hdp phu OD. (Y hdi tu &én mot gia tri Yopt).

Tién hanh do d6 hap phu OD () caa cac mau, xu ly s6 liéu theo phuong phap quy hoach
thuce nghiém, téi vu héa ham muc tiéu bang phuong phap don hinh déu.
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Bén canh d6, chung toi ciing tién hanh danh gia cam quan chi tiéu mau caa cac mau (khéng
xtr Iy quy hoach thuc nghiém) theo TCVN 5090-90 dé c6 thém co s& 1y luan chon mau.

2.2.3. Thi nghiém 3 - Xdc dinh kha ndng giir mau cua nectar chim ngay khi chan trong
méi triong kiem, roi ngdm trong dung dich Cu?*

Muc dich: Xéc dinh mau thu duoc V& gia tri cam quan va ¢ bén mau.

Quaé trinh chan trong méi trudng Kiém vira gilp kha nang gitt mau Chlorophyll ddng thoi
nd gilp pha v té bao trong qué trinh chan dé cac ion kim loai cd thé khuéch tan vao trong tao
phtrc va gop phan gitt mau chlorophyll (Le, 2002; Zeece, 2020).

Do thoi gian chan ngan nén kha nang giit mau va tao phtc caa ion kim loai c6 thé kém vi
thé ching t6i muén tién hanh khao st viéc ngadm véi dung dich ion kim loai tao phuc sau khi chan
nham gép phan giit dugc dinh dudng cua san pham va giit dugc mau xanh cho san pham.

B4 tri thi nghiém:

B4 tri thi nghiém bang phuong an quy hoach thyc nghiém truc giao cap 1.

Chon yéu t6 anh huong: Li: Nong 6 NaOH (%); L2: Thoi gian ngam (ph(t); Ls: Nong do
ion Cu?* (ppm) theo bang diéu kién thi nghiém sau:

Bang 3
Piéu kién thi nghiém chan trong maéi truong kém két hop ngdm dung dich Cu?*
Cic yéu td anh hwong
Cac mirc L1: nong @9 NaOH | Lo: thoi gian ngdm | L3: ndng d¢ ion Cu®*
(%) (phut) (ppm)
Muc trén (+1) 0.100 120 30
Mirc co 56 (0) 0.075 75 20
Mire dudi (-1) 0.050 30 10
Khoang bién thién 0.025 45 10

MJdi mau thi nghiém gom 20gr 14 chum ngay twoi, duoc tién hanh chan & nhiét do va thoi
gian téi vu theo thi nghiém 1. Sau khi chan, mau s& duoc rira lai bang nuéc lanh 5°C, ngam trong
dung dich Cu®* rdi rira lai, sau d6 nghién ép thu dich (c6 bé sung thém nuéc ty 18 1:1).

Chon ham muc tiéu: Y - B hap phu OD. (Y hdi tu &én mot gia tri Yopt)

Tién hanh do d6 hap phu OD () cua cac mau, xu ly s6 liéu theo phuwong phap quy hoach
thuc nghiém, téi vu hda ham muc tiéu bang phuong phap don hinh déu.

Bén canh d6, chung toi ciing tién hanh danh gia cam quan chi tiéu mau caa cac mau (khéng
xt ly quy hoach thyc nghiém) theo TCVN 5090-90 dé c6 thém co s& Iy luan chon mau.

2.2.4. Thi nghiém 4 - Xdc dinh kha néng gir mau cia nectar chum ngay khi chan co bdn
réi ngam trong dung dich Cu?* ¢d bé sung acid citric

Muc dich: X4c dinh mau thu duoc vé gia tri cam quan va d6 bén mau.

Mic di méi truong acid gay anh huong 1am chuyén mau caa Chrolophyll sang mau oliu,
mét s6 nghién ciru chi ra rang khi sir dung acid hitu co nhw acid citric voi ham luong nhé phu hop,
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s& gitp phan ly dé dang ion Mg?* ra khoi nhan cuaa Chrolophyll, gitp thuan lgi cho qua trinh tao
phtrc kim loai Cu?* (Kim, 2014; Schunck 1889; Zheng & ctg., 2014). Do d6 ching t6i bb tri thi
nghiém chan co ban rdi ngam trong dung dich Cu?* ¢d bd sung acid citric 0.05% va danh gi thir
kha nang gitr mau ciing nhu d6 bén mau.

B4 tri thi nghiém:

Tién hanh b tri thi nghiém bang phuong phap qui hoach thuc nghiém truc giao cap I, yéu
t toan phan 02 muc, 02 yéu td anh huong.

Chon cac yéu t6 anh huong: R1 - Thoi gian ngam (pht); Rz - Nong d6 ion Cu?* (ppm) theo
bang diéu kién thi nghiém sau:

Bang 4
Piéu kién thi nghiém chan réi ngam trong dung dich Cu?*
Cic yéu to6 anh hwong
Cac mire -
R1: Thoi gian ngdm (phut) R2: Nong do Cu®*, ppm
Mtrc trén (+1) 120 30
Murc co s6 (0) 75 20
Mirc dudi (-1) 30 10
Khoang bién thién 45 10

MJdi mau thi nghiém gom 20gr 14 chum ngay twoi, duoc tién hanh chan & nhiét do va thoi
gian t6i wu trong thi nghiém 1. Sau khi chan, mau s& duoc rira lai bang nuéc lanh 5°C, ngam trong
dung dich Cu?* rdi rira lai, sau d6 nghién ép thu dich (c6 bé sung thém nuéc ty 16 1:1).

Chon ham muc tiéu: Y - Do hap phu OD. (Y4 hoi tu dén mot gié tri Yop).

Tién hanh do d6 hap phu OD () cua cac mau, xu ly s6 liéu theo phuwong phap quy hoach
thuc nghiém, téi vu hda ham muyc tiéu bang phuong phap don hinh déu.

Bén canh d6, chung toi ciing tién hanh danh gia cam quan chi tiéu mau caa cac mau (khéng
xt ly quy hoach thyc nghiém) theo TCVN 5090-90 dé c6 thém co s& Iy luan chon mau.

2.3. Phwong phap phdn tich, danh gia
2.3.1. Po dp hdp phu OD

Trong ty nhién c6 rat nhidu chat mau, twong Gng véi mot gia tri OD riéng dic trung. Cac
san pham nectar rau chu yéu chira chat mau Chlorophyll va c6 gia tri OD trong mot khoang xac
dinh. C6 nhiéu cach do va tinh toan gia tri Chrolophyll tong, nhung déu tién hanh dwa trén viéc
xéc dinh Chrolophyll c6 trong nguyén liéu bang cach trich ly Chrolophyll bang cac dung méi khac
nhau va phai do ¢ cac budc song khac nhau.

Trong bai nghién ciru cua ching tdi, cac mau Ia dich chum ngay xay nghién trong nuéc
cha khdng phai nguyén liéu cong vai muc dich chinh caa thi nghiém la gitr mau xanh, ching
t6i do OD cac mau khong phai dé tinh toan Chorlophyll ma dé hd tro viéc quan sat mau bang
mét thudng.
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Do cac diéu kién may méc phong thi nghiém, ching toi tién hanh do chi s6 mat ¢ quang
(OD) ctia mau & budc séng 680nm sau qua trinh xir 1y thu dich dé xac dinh duoc gia tri ti wu ma
nd xoay quanh tir d6 danh gia hiéu qua cua qué trinh xu ly thu dich ciing nhu dé ra cac phuong
phap gitr mau tt nhat.

2.3.2. Xdc dinh ham lwong chdt kho tong

Bing phuong phéap siy dén khdi luong khong dbi.

Hiéu suat thu hi chat kho: % chit kho thu dugc so véi tong ham luong chat khd tinh trén
cuing mot khéi luong nguyén liéu.

2.3.3. Pdnh gid cém quan mdu theo TCVN 5090-90

Thanh 13p hoi dong danh gia cam quan gdm 05 thanh vién, déu 1a céc thac si, giang vién
chuyén nganh cong nghé thuc pham c6 tham nién hon 15 nim.

Tién hanh dénh gid cam quan cho diém céc chi tiéu mau, mui cia miu theo tiéu chudn
TCVN 5090-90, véi cac bang chi tiéu ¢ Bang 5 va Bang 6.

Bang 5
Bang cho diém chi tiéu cam quan mau
Piém Mau
0 Vang den, ta, khong c6 mau xanh cuia la
1 Vang oliu sdm
2 Vang oliu nhat
3 Xanh 14 nhung hoi khac mét chat so véi mau dic trung ciia san pham
4 Xanh 14 nhat hon mau dac trung mot chit nhung tuoi sang
) Xanh 14 dam, dep, dac trung cua la
Bang 6
Bang cho diém chi tiéu cam quan mui
Piém Mui
0 Mui la, mui hu héng, kho chiu
1 Khong mui hodc ¢6 mui néu
2 Nong
3 Hoi nong
4 Thoang thoang
5 Diu nhe dic trung, dé chiu

3. Két qua va ban luin
3.1. Thi nghiém 1 - Xdc dinh théi gian va nhiét dé chan téi wu

Tién hanh thi nghiém theo phuong an quy hoach truc giao cap I (TYT 2¥) thuc nghiém yéu
t6 toan phan 02 mtc, 02 yéu t6 anh hudng. Ching t6i thu duoc két qua nhu sau:
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Bang 7
Két qua va didu kién thi nghiém ma tran cta qu4 trinh chan
Bién ma Ham muc tiéu
STT
Sé thi X1 X2 X1X2 Y1 Y2 Y3
nghi¢m 1 - - + 31.689 0.2 2.0
trong
phurong 2 . + . 23.059 1.0 3.2
an 2« 3 + - - 27.255 3,0 3.4
4 + + + 16.368 4.0 4.0
s thi 5 0 0 0 18.291 2.0 2.6
nghiém & 6 0 0 0 20.846 1.6 2.6
tam 7 0 0 0 19.278 18 2.4

Tir d6, chung t6i thu dugc phwong trinh hdi quy ciia 03 ham muyc tiéu nhu sau:

- Hiéu suat thu hoi chat kho : ¥;= 24.593 — 2.781x1 — 4.879x2 (1)
- Cam quan mau dich cha : ¥, = 2.05 + 1.45x; + 0.45x, (2)
- Cam quan mui dich cha : Y3 =3.15 + 0.55x1 + 0.45x, (3)

Thuec té khong thé c6 mot nghiém chung dé cing mot lac dat duge Yimax, Yamax, Ysmax
ma chi tim dugc nghiém thod hip (x1, X2) dé cac gia tri Y1, Y2, Y3 nam gﬁn Yimax, Yzamax,
Y3max. Dé tim dugc nghiém thoa hiép chung toi sir dung phuong phap chéap tuyén tinh.

Yi=o01Y1+02Y2+ 03Y3 4)

Chon cac thong sé o cho phu hop, viét lai phuong trinh chung va giai bai toan tdi wu hoa
tim cuec tri bé“mg Solver trong excel dé chon dugc mau tdi wu.

Vé6i muc dich loai bé mui hing kho chiu cta 14 sdng, thu duoc dich 14 ¢6 cam quan mui tot
nhit cling nhu gitt dwgc mau xanh cia 14, chiing toi wu tién cho cam quan mui va cam quan mau.

Chonal =0.2;02=0.3;03=0.5

Ta viét lai phuong trinh ham da muc tiéu (4): Y. = 0.2Y1 + 0.3Y2 + 0.5Y3 (5)

= Phuong trinh hdi qui: Y = 7.1086 + 0.1538x1 — 0.6158x2 (6)

Tién hanh t6i wu héa ham da muyc tiéu bang Solver dé tim giai phap cong nghé thuc tién
phit hop. Két qua véi x1= 1, X, = -1, ham chap Y dat gia tri cao nhat 1a 7.8782, tuong tng voi
nhiét do 1a 100°C va thoi gian 1a 1 phiit. Thyc té cho thay v6i nhiét d6 va thoi gian trén, ham luong
chat kho thu duoc cuc dai 13 27.255 (bang 86% so voi gia tri cao nhét 1a 31.689), chi tiéu mau 1a
3.0 (bang 75% so v&i gia tri cao nht 1a 4.0) va chi tiéu mui 13 3.4 (bang 85% so véi gia tri cao
nhét 12 4.0). Tuy day khong phai 12 ham luong chat kho cao nhat, chi tiéu mau va chi tiéu mui cao
nhat nhung théa man dugc ca 3 ham muc ti€u dugc gia tri gén cao nhat.

Do d6, gia tri Z1 = 100, Z, = 1 1a phu hop véi thuc té.

Tuong tmg voi thong sd cta qua trinh chan 13 chan ¢ 100°C trong 1 pht.
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3.2. Thi nghiém 2 - Xdc dinh kha néng gis mau ciia nectar chim ngay khi chan c6 bé
sung ion kim logi Cu?*

Tién hanh thi nghiém theo phuwong an quy hoach truc giao cap I (TYT 2¥) thuc nghiém yéu
t6 toan phan 02 mirc, 02 yéu tb anh huong. Ching t6i thu duoc két qua nhu sau:

Bang 8

Do hap thu & budc song 680nm khi chan cé bb sung Cu++

Mau
S6 thi nghiém trong phwong an 2k Tai tdm
1 2 3 4 5 6 7
Gia tri OD 8.8 10.4 9.8 11.10 10.4 10.3 10.1

Tir d6, chiing t6i thu dugc két qua phuong trinh hdi quy twong thich thuc nghiém cuaa do
hap phu OD nhu sau:

Y;=10.025 — 0.725 x1 — 0.425 X2 (7
Quy ddi tir bién ma hoa xi sang bién that Kj, phuong trinh bién thuc nhan dugc la:
Y=11.9625 — 0.3625K; — 0.0425K> (8)

Phuong trinh trén cho thiy cac yéu t6 ndng do ion Cu?* va thoi gian chan déu anh huong dén
d6 hap phy OD. Khi ndng d6 ion Cu?* va thoi gian chan cang tang thi d6 hip phu OD cang giam.

Téi wu hoa quy hoach thuc nghiém theo phuong phap don hinh déu. Thuat toan dimg lai
khi d3 t¢i mién chira gia tri cuc dai, céac gid tri thi nghiém hoi tu quanh mau tbi uu, ung voi nghiém
thirc thoi gian chan 2 phiit, ndng dd ion kim loai Cu?* 3.5ppm.

3.3. Thi nghi¢m 3 - Xdc dinh khd néng gii# mau cia nectar chim ngay khi chan trong
méi trwong kiém, réi ngam trong dung dich Cu?*

Tién hanh thi nghiém theo phuong 4n quy hoach truc giao cap I (TYT 2¥) thyc nghiém yéu
t6 toan phan 02 mirc, 03 yéu té anh huéng. Chung toi thu dugc két qua nhu sau:

Bang 9
Do hap thu khi chan co diéu chinh pH rdi ngam trong Cu++
Mau
S6 thi nghi¢m theo phwong 4n 2k Tai tdm

1 2 3 4 5 6 7 8 9 10 11
GiatrioOD | 108 | 11.1 | 15.7 | 151 | 125 | 166 | 17.3 | 114 | 12.2 | 128 | 11.9

Tir d6, chiing t6i thu dugc két qua phuong trinh hdi quy twong thich thuc nghiém cuaa do
hap phu OD nhu sau:

Y,=13.8125 — 1.3625%2 — 1.0625x12 + 1.1375 Xz3 9
Quy ddi tir bién ma hoa xi sang bién that Li, phuong trinh bién thuc nhan dugc 1a:
Y=14.5625—-0.01 L2 —0.95 L1z + 2.5x10-3 L23 (10)
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Nhan xét: Phuong trinh trén cho thdy yéu t6 thoi gian ngdm anh huéng dén d6 hip phu OD
& budce song 680nm. Khi thoi gian ngdm ting thi d6 hap phu OD giam.

Téi wu hoa quy hoach thuc nghiém theo phwong phap don hinh déu. Thuit toan dimg lai
khi d3 téi mién chira gia tri cuc dai, céac gia tri thi nghiém hoi tu quanh mau tdi uu, ung voi nghiém
thirc nong dé NaOH 0.056%, thoi gian ngdm 105 phiit, ndng dé ion kim loai Cu?* 27ppm.

3.4. Thi nghiém 4 - Xdc dinh khd néng gi@ mau cia nectar chum ngay khi chdn co bdn
réi ngam trong dung dich Cu2* ¢6 bé sung acid citric

Tién hanh thi nghiém theo phuong an quy hoach truc giao cap I (TYT 2¥) thyc nghiém yéu
t6 toan phan 02 mirc, 02 yéu t anh hudng. Ching t6i thu duoc két qua nhu sau:

Bang 10
Do hap thu khi chan réi ngadm dung dich Cu++

Mau
S6 thi nghiém trong phwong an 2k Tai tam
1 2 3 4 5 6 7
Giatri OD 10.4 6.6 7.70 8.30 7.80 7.70 7.40

Tir d6, chung t6i thu dwoc két qua phuong trinh hdi quy twong thich thuc nghiém cua do
hip phu OD nhu sau:

Y;=8.25 + 0.8x1 + 1.1X12 (11)
Quy dbi tir bién ma hoa xi sang bién that Ri, phuong trinh bién thuc nhan duoc 1a:
Y=10.313 - 0.1037R1 + 0.00244R1> (12)

Nhéan xét: Phuong trinh trén cho thay nong do ion Cu?* anh huong dén d6 hap phu OD &
budc song 680nm. Khi ndng do ion Cu?* ting thi do hap phu OD ting.

T4i wu héa quy hoach thyc nghiém theo phuong phap don hinh déu. Thuat toan dung lai
khi da t6i mién chta gid tri cuc dai, cac gia tri thi nghiém hoi tu quanh mau téi wu, wng véi nghiém
thirc thi gian ngam 40 phat, nong d9 ion kim loai Cu?* 26ppm.

3.5. So sanh céc bign phap xi Iy d@é chen qua trinh xa Iy phi hep
Bang 11
Bang so sanh cac bié¢n phap xu ly

piém Po bén mau

Mau toi uu cam quan (nhan xét mau sau khi gia nhiét)

1. Chan 2 phit trong - San pham c6 mau xanh sang dac trung, tuy

dung dich Cu?* 3.5ppm 4.31 nhién t[hofl g]an_glu mau khgng lau. §au mot thoi
gian, c6 hién tugng nga sang mau oliu.
2. Chan trong NaOH: 0.056% - San pham c6 mau xanh 14 dam, dep, dic trung.
roi ngdm 105 phat trong 4.4 Sau mot thoi gian bao quan thi van giit duoc
dung dich Cu?* 27ppm mau xanh.

- San pham sau khi thanh tring c6 mau xanh la
séng, dep. Khdng bén trong qua trinh bao quan.

3. Chan rdi ngam 40 phut

trong Cu?* 26ppm 4.3
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» Nhan xét

- Béi v6i miu chan trong dung dich ion kim loai ching t6i nhan thiy sau qua trinh chan va
thanh triing, san pham cho mau sic dep, xanh sang. Tuy nhién, bao quan san pham trong diéu kién
nhiét d6 binh thuong, thoi gian lan luot tir 02 ngay dén 01 tuan thi mau xanh cua san pham nga
dan sang mau oliu.

- B4i v6i mau chan c6 diéu chinh pH két hop ngam trong dung dich ion kim loai thi ching
t6i nhan thay, sau cac giai doan xir Ii nhiét 1 chan va thanh tring, mau sic san pham rat dep, c6
mau xanh 14 sang, dic trung. Sau khi bao quan trong thoi gian 02 ngay dén 01 tuan, mau sic san
pham van 6n dinh.

- P6i voi mau chan két hop ngam trong dung dich ion kim loai, san pham cho mau xanh 14
sang, dep. Tuy nhién, thoi gian bao quan khong dwoc 1au, san pham chuyén sang mau oliu nhat.

Tuy cac phuong phap déu cho ra cac san pham c6 mau xanh Chlorophyll dep, dic trung
sau cac qua trinh xu Ii nhiét, nhung sau thoi gian bao quan dai chi c6 mau chan trong NaOH roi
ngam dung dich ion kim loai tao phtc 1a van con giir duoc mau, véi thdng sé caa nghiém thic toi
wu nhét 1a;

Chan trong NaOH: 0.056% roai ngam 105 phiit trong dung dich Cu?* 27ppm.
4. Két luan

Qua cac khao sat cho thay ion kim loai ¢ong (Cu?*) c6 anh hudng tich cuc trong viéc git
mau xanh caa 1 cham ngay khi chan va xir 1y dich so bo. Viéc nghién ctu giit mau cia san pham
cudi bao gom viéc xtr ly dich so bo ndy, viéc thanh triing san pham va bao quan sau d6. Trong giai
doan xtr 1y dich nay, phuong an téi wu thu nhan duoc 1a chan trong NaOH 0.056% & nhiét do
100°C trong 2 phut rdi ngadm trong dung dich Cu?* nong dé 27ppm trong thai gian 105 phit.
Dich thu duoc c6 mau xanh 14 dam, dep, dic trung, sau khi thanh tring thir bang cong thac tham
khao thi mau sic van 6n dinh sau 01 tuan bao quan.
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