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Study on Ultraviolet Damnification of Hair with Fluorescence Spectrometry

CAO Rui, CAO Yu-hua*
(School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122 ,China)

Abstract; A fluorescence spectrometry method has been developed to determine tryptophan in
hair, and applied to evaluate hair damnification under UVB ultraviolet, 5.5 mol/L™' NaOH
solution containing 0.5% soluble starch was used for hydrolysis of hair samples. In buffer of
NaH,PO,-NaOH(p H 10. 5), the fluorescent intensity of tryptophan was determined at 280nm as
excitation wavelength and 360nm at e;mission wavelength. The linear range of tryptophan was
from 8.0 X 107¢ g/mL to 1.75 X 107® g/mL. The detection limit of 1.6 X 107 g/mL and the
recoveries ranged from 96.3% to 100. 3%, these results showed that the method was sensitive
and accurate. With increase of the irradiation time with UVB ultraviolet, tryptophan in hair was
decreased. During 28days irradiation, tryptopban in hair was lost by 18.8%. Therefore this
novel method could be used to measure ultraviolet damnification of hair.
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Kk R E,.25 ¥ LRt
1.2 UB5RAHA

AR AL . 3 RF-5301, 2 1 cm (9 W0 ,
BAF & UVB E4MT 40 W, B EBRETF
ARAFA™ S L-EER AR, PEEHERA LE
22 Al 7 5, A pH 10, 5 28 bl B A 1 X 107
g/mL WIBRHERE B KB SR B A 8 0.5 % 7]
FBHEREW I 5.5 mol/L WE ALHIEW; pH E0p
VEW : 0.5 mol/L BfE —E 415 0.5 mol/L A& 1k
IR IMERIL R 8.5 10 184 ,pH {2y 10.5,
L3 HRARERHESBERNHE
1.3.1 #pEAFERREE HHHBEO0.0.0.08,
0.15.0.40,0. 60,0.80,1.00,1.25,1.50,1. 75 mL
B 1X10" g/mL B EBMESHE T 100 mL FEM
FL.HpH 10.5 HEWBRER, B —-RIGH
BRAR MR
1.3.2 HaA#RERMNE&E B—REETHEL
EHSHBEIF,ET UVBEAMT TR, B4t
25 cm, ERTHRFE, LRAES NS 5,10,15,19,28
dBILERBER, X2 UVB BH L RENK
#[6.7]6

BERAXRBERER 1l em EEHRE, G

WMEL A BAR, 7E 50 CHEAMMHE 20 min, 7EH/H
BRHEER.

HEWEFRIR 0. 0150 g WOk REES FABEN. M
AFEEENNE 0.5% MM 5.5 mol/L WEE
LPEW 3 mL W KBEWMAS 2~3 min, H O,
TERLFEP 110 C/KME 20 h, BERELGARHNEZR.

HAKBYEBRZEC A 2.6 mL 6 mol/L @
)25 mL ZFEMRS, AABAKFRKBES~6 K,
HERE4LHER, F0.1 mol/L thE W H pH 3 5
~6,48J5 F A 0. 5 mol/L WEEHALMBERIE pH B
7~8, RAMKER BB .

1.4 TRAE

B 280 nm FEABRBERK, MR ICIBRER
R 3 nm, B H LB RLEFHE R 5 nm, fE 270~700
mm FREBEREAHE. BAACEROTALERST R
. ERKR K 360 nm ] E 56 R BEH, X
BERKTERDIN.
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2.1.1 R@E4KEL BRMKBEREEEEH
PEERETHE. BRRARK#EL, XX PH
BERILLEWHHES . Bk, (5 RABKEE,
ZERAFMUMPREN L LTS KBOERE. &
FREX 0.015 0 g RCHMIL RER . FHMARH
WEHNSEMKBE 3 mL HITKE,WECE
B AERE, AWE 1 ATH,5 5 mol/L EE L8
KRR BT .
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Fig. 1 Effect of concentration of hydrolysis solution on

fluorescent intensity
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BEHSEMR o HEAMKMKER. EEERTAH
R pH HZ BRI T 5 SIBE, ME 2 fiR, B8
B pH 9.5~10.5 B, K HFESKER. B
SE#E#ET pH 10. 5 MR MK
2.2 AEEHRR
221 MpEAFEARER ERELRAHT,
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Xt — R BNIREE R BT OO 2, TEMZ LA 3.
B EEMMEIETERA 8.0X1078~1.75X107°
g/mL,BlF Ry = 4X10°z+ 6. 440 5, H R EHK
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Fig.3 The standard curve of tryptophan

2.2.2 ERMARE MHEMIIHLEBLEL
B E 7 R, KB E S H K. 217419,
217,611, 214.834, 213.495, 214,284, 214.285,
2 142. 857 a. u, FAAXS HR W 22 (RSD) K :0. 91 %,
REEAHRIT.
2.2.3 BEMAEL NTHE/ABROBEE,
7E 1.5 h WG 10 min BRI E — K, PR BE 4
B %. 214.085, 212.092, 213.202, 208.633,
212.153,209. 71,211. 047, 209. 498, 208. 922 a. u,
CER R I, KM R LR 00 A AR R 2 (RSD)
Ls%, REMERBBERBIT.
2.2.4 FHEL HEERERSWHH, TUHEE
SREBABMYACER BER FHEAM.

KTk RSP OERANRENAEAN
0.7% . MEBMEENABEAMN 3. 1% . FRER
MERAZEAN2.7%. RABKR BREEH
BRVBREMRSBAEBESE. ANELRIF
HEGAER BER EFERNBEABEEKANE

SEK R

L-Trp:Aex =280 nm,xem =360 nm; L-Tyr:
Aex =276 nm,em = 305 nm; L-Phe:\ex = 210
nm,kem=303 nm, A RELB KA T . EFHER
SLER T ; BARE pH 2 10.5 i, AERK
Fe38 B K, R IRl 4 vk M R BR IA LAY 100 £517,
Bl TEERSBEROBEBERBIE, RKEH
PR A 55 nm, FHL X BRI A T HRHET T EEK.

EEALRPBEARNERE S RECERK
4.4 £%, LWL 4X107 g/ mL H B ERIFHER
mET 3 W, FHRKLEER 162.478 a. u, RJE
S 4X1077g/mL FMEEBH 1.76 X10° g/mlL #
MARBEAFESEMBETHE, FHECERER
164.288 a. u, WA R KA MBEARE  CEARH
PHTOCRIERR 1. 08, B ED 4.4 FEEAR
B i Ak 2R AL A B R AR R, BT Ak R
i SR T RO ATIE
2.3 HRENEROKELRE

UVB B4 8] K B0 sk K HE i RoR 4 IR Y
X B 4R 1. 3. 2 Bk B 2 mL HKWANA 10
mL fj pH 10. 5 BB s IR ST, HATIE . BRI
1, RAMEEEIOCHES oM AR, K RH R
TEERMEETREE LR 28dERERNE
TRT 18.8%. ELMELRFEEARMKNTE, T
PARAE Rk RABG I ERE.

F1 IRZERPEERREFBAE(n=3)

Tab.1 The contents of hair samples(n=3)

Bt CEm® X

S R/ B8/ RSD/ % A%
d (mg/g) /%

14 0 5.74 1.54 0.00
2# 5 5.33 0. 69 7.14
3 10 5.07 1.19 11. 67
44 15 4. 97 1.43 13.41
54 19 4. 82 0. 46 16. 03
6# 28 4. 66 0.84 18. 80

RARZBS K BERE, #1TTERENE.
RN 2, FWCETE 96. 3% ~100. 3%, HEH K&
W TR,

£2 FAKRRRXR(n=3)
Tab.2 Recovery test (n=3)

B Jiiik 7 bR &l Bl
REWE/ FRWEE/ BREWRE/ ERERE/ /%
(g/mL) (g/mL) (g/mL) (g/mL) o

2.98X1077 3.3X1077 6.29X1077 2.99X1077 100.3
2.98X1077 3.3X1077 6.25X1077 2.95X107" 99.0
2.98X1077 3.3X1077 6.17X1077 2.87X1077 96.3
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3 & 5 B RERGEXRRENT LR FOARGESR
- WS, ELRAGT R 28 dJ5. B EBRKNH
EERLTARPAEMEASTHE I KRRAD 18.8%. &kt M6, RHERS, T

BEFRT UVBEH TR TEEMM TR  HERLRAERGITRIET.
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