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Detection of chondroitin sulfate adulteration using terahertz
and infrared spectroscopy techniques

LI Ying-Ying'”, LIU Zhong-Dong', YANG Zhong-Bo>, TANG Ming-Jie’, YUN Xiao-Ling’",
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Abstract; A comparison of the feasibilities of adulteration detection for chondroitin sulfate using tera-
hertz time-domain spectroscopy ( THz-TDS ) and infrared spectroscopy (IR) was conducted. The shark-
derived chondroitin sulfate ( SCS) mixed with sodium hexametaphosphate (SHMP) adulteration was
used as the materials for detection in this research. The results have shown that the spectra of SHMP,
SCS and the adulterated samples of them were significantly different in either THz-TDS spectra or IR
spectra, indicating that these two spectroscopic techniques have a potential for the identification of
chondroitin sulfate adulteration. The lowest adulteration ratios( mass to mass) of SHMP to SCS which
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can be identified were 1 ;15 and 1.1 for THz-TDS and IR, respectively. THz-TDS is more sensitive in

the detection performance than IR and is superior to IR for the detection of SCS adulteration. This stud-

y has provided an experimental foundation for developing an accurate, rapid and nondestructive spec-

troscopic technique which can be used to identify the adulteration of SHMP in SCS.

Key words: spectroscopic detection, chondroitin sulfate, sodium hexametaphosphate, food adulteration
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Fig.1 The schematic of a self-made sample
holder. (1) the base of the holder, (2) a
metal plate with a small hole, (3) a pressed
powder pellet of the sample, (4) a rubber
magnetic plate with a small hole
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system
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Fig.3 The absorption spectra of sodium hexametaphosphate
(SHMP) , shark chondroitin sulfate( SCS) and their mixtures
(SHMP-SCS, mass : mass) with different ratios in the fre-
quency between 0.2 to 1.2 THz
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Table 1 Comparison of the results of infrared spectra between sodium hexametaphosphate and shark chondroitin sulfate

SHMP scs .
YA e i BB e i eI
3382 L] 3325 i 0-H,N-H i ¥k z)
2899 Hid T2 C-H P gifiksh
2324 i 2324 g 0-H 4547 3h
2111 AR 2124 Hh AL
1988 5 1997 55 ffl I+
1 609 i CH,CO-NH- C = 0 fh4iks)
1553 ks CH,CO-NH-f) N-H 25 fi ¥z 5l
1413 L -COOH f C-0 Th4rHRz)
1372 5 -CO0-f C = O MR
1255 L P =0 fhiidka)
1217 bl -0-805-1 S = 0 MRS
1127 5 HEF - C-0-C #1 C-0-H # C-0 fh4iR3h
1085 Ei P-0 i # 3
1026 ) BEER L C-0-C H1 C-0-H ffy C-0 g H&zh
986 L Al |-
862 [ P-0-P ik 3h
820 5 -0S0,,C-0-S it
773 55
718 5
462 i




30 a4 5 2 K % ) 36 &

110

100
90
80

70

60

Transmittance/%

—— SHMP-SC S(1:1)
sob |——SHMP-SC §(1:3)

— SHMP-SC S(1:7)
—— SHMP-SC S(1:15)
40r | —sHmp |

1800 1600 1400

i 1 'l 'l
1200 1000 800 600 400
Wave number/(cm™)

Bl5  NIRBERE(SHMP) & i iR 2 (SCS) St
ittt iR G %) (SHMP-SCS) IZL ML IS K

Fig. 5 Infrared spectra of sodium hexametaphosphate
(SHMP) , shark chondroitin sulfate (SCS) and their mix-
tures( SHMP-SCS, mass : mass) with different ratios
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