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Summary
To establish reference substances for quality control of medicinal papaya leaves and related products, some
alkaloids of the leaves of papaya (Carica papaya L.) were extracted, isolated and purified. The plant leaves collected in
Dong Nai province were extracted with ethanol by liquid-liquid separation, vacuum column chromatography and other
refining methods. Their structures were confirmed by HPLC, and spectrometically by IR, MS, NMR. As a result, 1000
mg of carpaine were obtained from chloroform fractions. The purity of the obtained carpaine attained 98.36 %, and as

thus, enough for establishment of its reference substance.
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bat van dé

Du da (Carica papaya L., Caricaceae) la mét loai
cay an qua trong kha phd bién & cac nwéc nhiét doi
cling nhw Viét Nam va tr lau dwoc coi nhw [a mot
vi thubc 1. Thoi gian gan day xuét hién nhiéu bai
thudc chiva ung thw tir 14 du dd. Mot vai nghién ctru
da chirng minh nwéc sac la du da lanh tinh, khoéng
gay doc cho co thé ma chi giét t& bao ung thw. La
du da cling chua dwoc dwa vao Dwoc dién va chua
dwoc tiéu chuan héa 2. M3c du da co rat nhiéu dé
tai nghién ctu vé thanh phan, phan lap va dinh danh
cac chét co trong la du du, tuy nhién, hién nay chua
thdy nghién ctu thiét 1ap chat di chiéu tiv 14 du du
dé phuc vu cong tac kiém nghiém dwoc liéu 14 du
dd va cac san pham cha 1a du da trén thi truong.
Muc tiéu ctia dé tai 1a thiét 1ap mot sé chat dbi chiéu
tlr |4 du du Carica papaya L., Caricaceae nham gop
phan tao ra ngudn chét dbi chiéu tw 1a du da, phuc
vu cho cong tac kiém tra chat lwgng nguyén liéu va
cac ché phadm c6 chiva 14 du di dang lwu hanh trén
thi trwdng.

Nguyén vat liéu va phwong phap

Nguyén vat liéu

Nguyén liéu: La cay du dl twoi (Carica papaya L.,
Caricaceae) dat kich thwéc khoang 30 cm twr cudng
dén dinh 14, dwoc thu hai tai x& Tan Triéu, huyén
Vinh Clru, tinh Béng Nai. La dwoc riva sach, thai nho
khodng 1 cm, sy kho, sau d6 xay thanh bt tho.

Dung méi - Héa chét - Thuéc thd: Ethanol,
cloroform, n-hexan, ethyl acetat, methanol, amoniac

dam dac, acid clohydric ddm dac, acid sulfuric dadm
dé&c, thude ther (TT) Dragendorff, FeCl, 5 %/ethanol,
xanh bromocresol (Trung Qudc).

Phwong phap nghién ctru

Chiét xuét alcaloid toan phan trong Id du da

Chiét ngdm kiét 8 kg bot dwoc liéu & du da voi
ethanol 70 % vé&i ty 1&é 1:10 (kg/L) thu dwgc cao
toan phan. Lac cao toan phan lan lwot véi dung méi
n-hexan dé loai tap kém phan cwc. Sau dé kiém hoa
dich chiét véi NH, dén pH 10 va lac véi cloroform, thu
hdi dung méi cloroform sé& dwoc cao phan doan chira
alcaloid & méi trudng kiém.

Téch cdc phan doan alcaloid bang sac ky cét,
tinh ché va kiém tra dé tinh khiét

Nap mau cao cloroform vao cot thay tinh (4,5 x
50 cm) chwra silica gel (40 - 63 pm) theo phuwong
phap nhdi cot khé. Rira giai l1an lwot véi cac dung moi
n-hexan, cloroform, ethyl acetat réi dén methanol.
Kiém tra phan doan bang séc ky I&p méng (SKLM)
v&i hé dung m6i CHCI,— MeOH — NH, (9 : 1:0,3).
S dung cac ky thuat két tinh, loc va rlra tinh thé dé
thu dwoc cac chat két tinh sach. Kiém tra do tinh khiét
trén SKLM (phan tich s&c ki d6 dwéi UV 254 nm, 365
nm, thuéc th&r (TT) Dragendorff va TT vanilin-sulfuric
(VS)) va véi hé thébng HPLC-ELSD.

Xéc dinh cau tric cua cdc chat phan lap dwoc

Phuong phdp do phé IR: Thwc hién trén may
TENSOR 27 — BRUKER (Vién Céng nghé Hoéa hoc
TP. H6 Chi Minh) gitip so bd nhan dinh cac dinh hap
thu cdia nhém chirc.
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Phwong phdp do phé MS: Phan tich trén may
HRMS-X500R QTOF tai Vién Céng nghé Hda hoc
TP. H6 Chi Minh.

Phwong phép do phé NMR: Do v6i cac ky thuat
1D hay 2D ('H, "*C, DEPT, HSQC, HMBC). b6 doi
héa hoc tinh theo thang ¢ (ppm) v&i 6TMS = 0,00
ppm va tin hiéu do dung méi CDCL, [5, = 7,27 ppm
(t); 5,= 77,0 ppm ()], thwc hién trén may AVANCE
500-Bruker (Vién Hoéa hoc, Vién Han Iam Khoa hoc
va cong nghé Viét Nam).

Thiét Iap chat déi chiéu tir Id du da

Lwa chon nhitng alcaloid d& xac dinh céu
trac c6 khdi lwong trén 100 mg, d6 tinh khiét trén
95 % (HPLC), quy trinh phan lap én dinh dé thiét 1ap
CbC.

Xac dinh do tinh khiét bang HPLC, sau d6

doéng 6ng cé khdi lwong 5 mg va danh gia do déng
nhét 16. Phan tich bang phép kiém ANOVA moét yéu
t6 d& danh gia tinh ddng nhat 16 va déng nhét lién
phong El.

Két qua

Tach cac phan doan alcaloid bang sac ky cot
chén khéng

T 35 g cao phan doan cloroform, sau khi tién
hanh sc ky cot chan khéng va kiém tra bang SKLM
thu dwoc 10 phan doan ky hiéu tr CF1 dén CF10.
Kiém tra bang SKLM v&i hé dung méi CHCI, — MeOH
—NH, (9:1:0,3) thdy phan doan CF5 vét mau dé cam
rat dam (hinh 1-c) va xuét hién tinh thé tréng Ian tap
xanh & day lo. Vi vay, phan doan CF5 dwoc s dung
dé tinh ché alcaloid.

Hinh 1. SKLM cac cao phén doan CF duwoi UV 254 (a), UV 365 (b), TT Dragendorff (c) va TT VS (d)

Tinh ché va kiém tra dé tinh khiét alcaloid

Tinh ché phan doan CF5: Hoa tan CF5
vao cloroform, thém n-hexan. Sau khi hut 14y 3/4
dich va dé& bay hoi tw nhién & nhiét d6 phong,
thu dwoc chat két tinh. Lap lai twong tw dén khi thu
duwoc tinh thé tinh khiét chi c6 1 vét alcaloid, goi la
CP1 (1000 mg) va dwoc dem di xac dinh cAu trac
hda hoc.

Kiém tra dé tinh khiét hop chat CP1

- V&i 3 hé dung méi khac nhau, SKLM hop chét
CP1 chi cho 1 vét duy nhét khi nhing TT Dragendorff
va khéng xuét hién vét nao khi soi UV 254 nm, UV
365 nm, TT vanilin-sulfuric. Vay nén hop chét CP1
tinh khiét trén SKLM (hinh 2-A).

- Phwong phap HPLC-ELSD (Agilent 1050): Hop
chat CP1 cho 1 pic chinh trén sic ky dd, dat d6 tinh
khiét 98,36 %, téng tap lién quan 1,64 % (hinh 2-B).
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Hinh 2. Séc ky do kiém tra d6 tinh khiét ciia CP1 bang SKLM hop chét trén 3 hé dung méi khac nhau (A1) CHCI-NH, (95:5);
(A2) CHCI -MeOH-NH,(95:5:0,1); (A3) EtAc-MeOH (90:10:0,1) va bang phuong phap HPLC (B)

Xac dinh c4u trac hop chat CP1

Phé héng ngoai IR: Hop chat CP1 cho cac dinh
hép thu & sé séng v (cm™) 3323,81 (N-H); 2937,17
(CH,); 1716,84 (C=0), 1184,15 (C-N) 793,87 (-CH,-)
(hinh 3).

Phé khéi MS: ESI-MS: m/z 479,3839 [M+H]+;
240,1946 [M/2+H]+ cho phép dw doan khéi lwong
phan tr cia CP1 la 478 (hinh 4).

Phé cong hwéng tir hat nhan NMR

Phb *C-NMR (hinh 6A) ctia CP1 c6 14 tin hiéu,
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Hinh 3. Phé IR ctia hop chat CP1

két hop vo&i két qué dy doan cong thirc phan t tir
phd MS, suy ra CP1 c6 28 carbon va cau tric dbi
xng toan phan tk. Mét tin hiéu carbonyl C=0 &
173,48; dwoc dw doan la tin hiéu carbonyl ciia nhém
chtrc ester. Phé "H-NMR (hinh 5B) ctia CP1 cho thay
1 dinh singlet c6 dd dich chuyén §, 4,78 ctia H-3, gan
v&i carbon tryc tiép gan oxy nén bi downfield. Cac
tin hiéu & 5, 2,88 va 2,60 lan lwot 1a cta H-2 va H-6
(C-H ndi voi N). Cac tin hiéu trong vang 6, 1,76-1,13
la sw chong I4p tin hiéu cta H-7 dén H-12 trong mach
—CH,—. Tin hiéu 5, 1,06 twong trng v&i H-15 (trong
nhom —CH,). So sanh vai tai liéu tham khao ™, két luan
hop chét CP1 co6 cong thirc phan tir 1a C,,H, N,O,, 1a
carpain (hinh 5C).

Spectrum from CP1_(+)ESI.wiff2 {sample 1) - CP1_(+)ESI, +TOF MS {70 - 1500) from 0.204 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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Hinh 5. Phé 3C-NMR (A), ph6 "H-NMR (B) va céng thirc cau tao (C) hop chat CP1

Thiét lap chat d6i chiéu tir hop chat CP1

Hop chat CP1 (carpain) la alcaloid dwoc phan lap
tr 1a du da, co6 do tinh khiét cao va khéi lwong 16n
(1000 mg), quy trinh phan 1ap 6n dinh nén dwoc chon
dé thiét 1ap chat dbi chiéu.

Xac dinh dé tinh khiét carpain bang HPLC-
ELSD

Quy trinh xac dinh dd tinh khiét carpain bang
HPLC-ELSD (Agilent) da dwgc danh gia dat cac tiéu
chi vé tinh twong thich hé thdng va dat cac yéu cau
thadm dinh. Diéu kién séc ky dwoc xac dinh nhw sau:
Co6t C18 (150 x 4,6 mm; 3,5 um); Nhiét do dau vao
T,: 40 °C, nhiét d6 bay hoi T,: 70 °C, ap suat khi P:
1,5 psi, gain: 700); Pha dong: gradient v&i 2 kénh C

(acid formic 0,1 %) va D (ACN); 0 — 6 phut: 20 % D;
7 — 15 phat: 100 % D; Téc dd dong: 1 ml/ phat; Thé
tich tiém mau: 10 pl; Nhiét d6 cot: nhiét dd phong. Do
tinh khiét cGa carpain phan lap tir 14 du du dwoc xac
dinh bang phwong phap HPLC-ELSD dat 98,36 %.

Doéng lo - Panh gia doé déng nhét lo

Dboéng lo: Bong carpain phan 1ap dwoc vao 100 lo
(5 mg/lo).

DPénh gia dé déng nhat lo: S6 lo can |4y dé danh
gia ddéng nhat lo: g = VN + 1 = 11 lo. LAy ngAu nhién
cac lo, méi lo kiém tra 2 1an. Két qua phan tich thdng
ké cho thay qua trinh déng géi khéng lam anh huéng
dén do tinh khiét carpain (bang 1).

(Xem tiép trang 86)
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Thiét lé:lp chat doi chiéu... (Tiép theo trang 69)

Bang 1. Két qua danh gia dong nhét lo

DG tinh khiét (%)
ST Lan1 Lén2
1 97,66 98,49
2 97,74 98,01
3 97,55 97,53
4 98,21 98,94
5 97,76 98,07
6 97,94 97,83
7 99,13 99,40
8 98,34 99,12
9 98,41 98,96
10 99,23 98,52
11 98,43 98,06
B 98,22 98,49
RSD% 0,58 0,61
Ban luan

Phuwong phap sac ky cot la phuwong phap thweng
quy dé phan lap alcaloid va flavonoid t» cac cao
phan doan. Trong la cay du dd c6 chira carpain,
pseudocarpain, dehydrocarpain | va |Il, benzyl
isothiocyanat, cholin,... dwoc xem la nhirng alcaloid
chinh trong cay, chiém nhiéu hon hét la carpain ©.
Nhiéu nghién ctu ciing chon phwong phap nay dé
phan lap alcaloid va flavonoid tir 14 du dd ©8. Dé tai
nay da phan lap cac cao cloroform va cao EtAc (cao
ethyl acetat) bang phwong phap séc ky cot. Tl cao
clorofom, phan 1ap dwgc 1000 mg carpain v&i do tinh
khiét 98,36 %. Carpain la mét alcaloid chinh trong l&
du daq, twong tw cac nghién ctru trwdre do 519,

Hién nay, chwa cé co quan nao phan phéi chat
ddi chiéu dwoc phan lap tir 14 du da trén thj trudong
ca trong nwéc va trén thé gidi. Vi vay, viéc xay dung
va thiét 1ap chét dbi chiéu tir la du da la can thiét.
Carpain |a alcaloid phan lap dwoc cé khéi lwong 16n,
do tinh khiét cao, quy trinh phéan lap on dinh nén dwoc
Iwa chon dé thiét 1ap chat déi chiéu.

Két luan

P& tai da phan lap dwoc alcaloid 1& carpain
lam chét dbi chiéu tlr 14 du du (Carica papaya L.,
Caricaceae), gép phan phuc vu cho cong tac kiém tra
chét lwong nguyén liéu va cac ché pham co chiva la
du du dang lwu hanh trén thij trwong.
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