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Abstract: The adulteration and counterfeiting of herbal ingredients in medicinal and food homology (MFH)
have a serious impact on the quality of herbal materials, thereby endangering human health. Compared to
pharmaceutical drugs, health products derived from traditional Chinese medicine (TCM) are more easily accessible
and closely integrated into consumers' daily life. However, the authentication of the authenticity of TCM ingredients
in MFH has not received sufficient attention. The lack of clear standards emphasizes the necessity of conducting
systematic research in this area. This study utilized DNA barcoding technology, combining ITS2, psbA-trnH, matK
as universal barcode sequences, and DX, HH, JYH as specific barcode sequences, to identify the authenticity of

commercial medicinal and food homology scented herbal teas. The aim was to investigate the authenticity of
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scented herbal tea products circulating in the market. The research results revealed that among 180 scented herbal

tea samples, DNA barcodes were successfully obtained from 164 samples, while the remaining samples either

lacked the target components or suffered severe DNA degradation, resulting in failed amplification. Combined with

morphological identification studies, it was found that out of the 180 samples, 141 were authentic, accounting for

78.33% of the total samples, while 31 samples showed adulteration and 8 samples lacked the target components,

accounting for 21.67% of the total samples. Additionally, water testing revealed that 5 samples of Carthamus

tinctorius herbal tea exhibited the phenomenon of weight adulteration. This study exposed the presence of

adulteration and weight adulteration in scented herbal tea products, highlighting the need for regulatory authorities

to expedite the establishment of quality standards in scented herbal tea industry. These findings provide valuable

insights for the rapid development of the scented herbal tea industry.

Key words: medicinal and food homology; scented herbal tea; molecular identification; DNA barcode;

authenticity
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Figure 1 Morphological characteristics of nine floral herbs. A:

Sophora japonica; B: Chrysanthemum indicum; C: Chrysanthemum
morifolium; D: Rosa rugosa; E: Magnolia officinalis; F: Eugenia
caryophyllata; G: Crocus sativus; H: Carthamus tinctorius; 1:

Lonicera japonica
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Table 1 Primers and PCR conditions used in the experiment (ITS2 annealing temperature of Lonicera japonica was adjusted to 58 °C***)
Sequence Primer name Primer sequence (5'-3") PCR condition
ITS2 S2F ATGCGATACTTGGTGTGAAT 94 °C 5 min
4 © 2°C4 4 1
S3R GACGCTTCTCCAGACTACAAT 947°C 305,56 %C 3055, 72°C 455, 40 cycles
72 °C 10 min
psbA-trnH Fwd PA GTTATGCATGAACGTAATGCTC 95 °C 4 min
Rev TH CGCGCATGGTGGATTCACAATCC 94°C 305, 55°C 1 min, 72 °C 1 min, 35 cycles
72 °C 10 min
matK KIM_3F CGTACAGTACTTTTGTGTTTACGAG 94 °C 1 min
KIM_IR ACCCAGTCCATCTGGAAATCTTGGTTC 94°C 305, 52°C 2055, 72°C 505, 35 cycles
- 72 °C 5 min
JYH JYH-F AGTGGTGGTCGTAACATTC 94 °C 5 min
IYH-R TCCTCCGCTTATTGATATGC 94 °C 30 S,§8 C 30, 72 °C 45 s, 40 cycles
72 °C 10 min
DX DX-F TGCAGAATCCCGTGAACCATC 94 °C 5 min
DX-R TCAACCACCGAATGTCGTGGT 94 C305,§6 C 30, 72 °C 45 s, 40 cycles
72 °C 10 min
HH HH-F CACATCGTTGCCCCAATGCCA 94 °C 5 min
HH-R GATGCTCCGTGGGTCACATAGT 94°C 30s,56°C30s, 72 °C45s, 40 cycles

72 °C 10 min

MIRLE . 2% MRS f BB, 10 i T &1
AL A SRR RS T A, K2 T AR
mt AEAE T A S 2 67 R A 14 Bl A L
BRI T A ), Ho™ dh A IR LR T A, H A

Table 2 Sample list and DNA barcoding identification results.

n_n

identification; “Refers to dyed and weight-gaining samples

SERRAE 202 T A i, AFAE TR 10 4 T B MR AEAE
A 1 REAE AT 10 40 T & R ANMETE R P
LR TCiE Bk R ANE; 30 43 i B GARTEAE A H A 1
b RAE, JE 8 e H AR (R 2).

indicates that there is no target component; "MI" refers to morphological

Sample Name of herbal tea Ingredient on label . Res'ult O_f Sequence Authenticity
No. identification
HCO001  Dingxiang herbal tea-XLCT Eugenia caryophyllata E. caryophyllata DX N
HC002  Gongdingxiang-LLJ E. caryophyllata E. caryophyllata DX N
HCO003  Gongdingxiang-HST E. caryophyllata E. caryophyllata DX N
HC004 Dingxiang-ZHT E. caryophyllata E. caryophyllata DX J
HCO005  Zhizi dingxiang guihua herbal tea  E. caryophyllata, Osmanthus fragrans, E. caryophyllata DX J
Gardenia jasminoides
HC006 Dingxiang guihua herbal E. caryophyllata, Fagopyrum tataricum, Syringa reticulata psbA-trnH
tea-YNSP O. fragrans
HCO007 Dingxiang guihua herbal E. caryophyllata, Taraxacum mongolicum, Sy. reticulata psbA-trnH
tea-YMCY Arctium lappa, Citrus japonica, O. fragrans,
Cassia obtusifolia
HC008 Houtougu nuanwei herbal tea E. caryophyllata, Ci. medica, Hericium - -
erinaceus, Ziziphus jujuba, Ci. reticulata,
G. jasminoides, Crataegus pinnatifida,
Glycyrrhiza uralensis, Hordeum vulgare
HCO009 Dingxiang houtougu shaji herbal  E. caryophyllata, H. erinaceus, Hippophae - -
tea rhamnoides, Z. jujuba, Ho. vulgare, Ci. medica,
Cra. pinnatifida, Ci. reticulata,
Dioscorea opposita, G. jasminoides
HCO010 Dingxiang houtougu foshou shaji  E. caryophyllata, Ho. vulgare, Z. jujuba, - -
herbal tea Ci. reticulata, D. opposita, Gl. uralensis,
Cra. pinnatifida, Hi. rhamnoides,
G. jasminoides, Ci. medica, H. erinaceus,
Poria cocos
HCO11  Huaihua herbal tea-FM Sophora japonica Robinia pseudoacacia 1TS2
HCO012  Huaihua-ZHT S. japonica S. japonica HH N
HCO013  Huaihua-XLG S. japonica S. japonica HH N
HCO014  Huaihua-FSM S. japonica S. japonica HH N
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Continued
Sample Name of herbal tea Ingredient on label . Res-ult O,f Sequence Authenticity
No. identification
HCO015 Huaihua-SYC S. japonica S. japonica HH N
HCO016  Damai huaihua herbal tea Ho. vulgare, S. japonica Ro. pseudoacacia 1TS2
HCO017  Juhuai lvcha herbal tea S. japonica, Chrysanthemum morifolium, S. japonica HH N
Camellia sinensis
HCO018  Moli huaihua herbal tea Cam. sinensis, Jasminum sambac, S. japonica, S. japonica HH J
essence
HCO019  Jinhuakui huaihua herbal tea Aurea helianthus, S. japonica, Zea mays, S. japonica HH N
Ca. obtusifolia, Nelumbo nucifera,
Ch. morifolium, Gl. uralensis, F. esculentum
HC020 Huaihua damai herbal tea S. japonica, J. sambac, Ho. vulgare - -
HC021 Houpohua-ZY Magnolia officinalis M. delavayi psbA-trnH
HCO022 Houpohua-JX M. officinalis M. delavayi psbA-trnH
HC023 Houpohua-YZT M. officinalis M. delavayi psbA-trnH
HC024 Houpohua-GL M. officinalis M. officinalis psbA-trnH N
HC025 Houpohua-CMY M. officinalis M. delavayi psbA-trnH
HC026 Houpohua-ZB M. officinalis M. delavayi psbA-trnH
HCO027  Jingjiesui biandouhua houpohua M. officinalis, Lablab purpureus, M. delavayi psbA-trnH
Schizonepeta tenuifolia
HCO028 Meiguihua candouhua M. officinalis, Rosa rugosa, Vicia faba, M. delavayi psbA-trnH
yuxingcaohoupohua Houttuynia cordata
HC029 Houpo huangqi baizhu herbal tea M. officinalis, Ci. aurantium, Areca catechu, M. delavayi psbA-trnH
Astragalus membranaceus, Atractylodes
macrocephala, Raphanus sativus
HCO030  Sihua jieyutang herbal tea Prunus mume, R. rugosa, Paeonia lactiflora, - -
P. cocos, Polygala tenuifolia, Gl. uralensis,
Ci. medica, M. officinalis
HCO031 Zanghonghua-ALJK Crocus sativus Cr. sativus 1TS2 J
HC032  Zanghonghua-TMCS Cr. sativus Cr. sativus ITS2 N
HCO033  Zanghonghua-ZRTY Cr. sativus Cr. sativus 1TS2 N
HCO034  Zanghonghua-EY Cr. sativus Cr. sativus 1TS2 N
HCO035 Zanghonghua-RZC Cr. sativus Cr. sativus 1TS2 N
HC036  Zanghonghua-YCT Cr. sativus Cr. sativus ITS2 N
HCO037  Zanghonghua-QQ Cr. sativus Cr. sativus 1TS2 N
HC038 Zanghonghua-YL Cr. sativus Cr. sativus 1TS2 N
HCO039  Zanghonghua-BYT Cr. sativus Cr. sativus 1TS2 N
HC040 Zanghonghua-XY Cr. sativus C. tinctorius ITS2
HC041 Meiguihua-FDH R. rugosa MI: R. rugosa matK N
HC042 Meiguihua herbal tea-ALJK R. rugosa MI: R. rugosa matK N
HC043 Meiguihua-ALJK R. rugosa MI: R. rugosa matK N
HC044 Meiguihua herbal tea-JGD R. rugosa MI: R. rugosa matK J
HC045 Meiguihua herbal tea-ZMPX R. rugosa MI: R. rugosa matK N
HC046  Cunyutang meiguihua R. rugosa MI: R. rugosa matK N
HC047 Meiguihualei R. rugosa MI: R. rugosa matK N
HC048 Meigui hongcha herbal tea Cam. sinensis, R. rugosa MI: R. rugosa matK N
HCO049  Guiyuan hongzao gouqi herbal tea  Dimocarpus longan, Z. jujuba, Lycium MI: R. rugosa matK N
barbarum, R. rugosa
HCO050  Juhua gouqi meigui R. rugosa, Ly. barbarum, Lilium lancifolium, MI: R. rugosa matK N
Ch. morifolium
HCO051 Ningmeng meigui herbal tea Ci. limon, T. mongolicum, Ch. morifolium, MI: R. rugosa matK N
R. rugosa
HCO052  Sanhua hongcha herbal tea J. sambac, R. rugosa, Ch. morifolium, MI: R. rugosa matK N
Cam. sinensis
HCO053  Guiyuan hongzao meigui herbal Z. jujuba, Ly. barbarum, Di. longan, R. rugosa, ~ MI: R. rugosa matK N
tea Ch. morifolium
HCO054  Sangshen fuling meigui herbal tea ~ Morus alba, Z. jujuba, Saccharum sinensis, MI: R. rugosa matK N
R. rugosa, P. cocos, Li. lancifolium
HCO055  Cili meigui herbal tea Ho. vulgare, R. roxburghii, Z. jujuba, Mo. alba, ~ MI: R. rugosa matK N

R. rugosa, Ly. ruthenicum
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Sampl Result of
ample Name of herbal tea Ingredient on label . es.u 0_ Sequence Authenticity
No. identification
HCO057  Meigui ningmeng herbal tea Z. jujuba, Ci. limon, Mo. alba, Ly. barbarum, MI: R. rugosa matK N

R. rugosa, Ch. morifolium, Sa. sinensis

HCO056  Yangyandanban herbal tea R. rugosa, J. sambac, Ci. limon, Li. lancifolium, MI: R. rugosa matK
Ci. japonica

HCO058 Meigui yangyan herbal tea R. rugosa, J. sambac, Pa. suffruticosa, Ch. MI: R. rugosa matK
morifolium, Li. lancifolium, Sa. sinensis

HCO059  Fuling suanzaoren herbal tea Z. jujuba, P. cocos, D. opposita, Li. lancifolium,  MI: R. rugosa matK

R. rugosa, Ho. vulgare

L N

HC060 Meigui molihua herbal tea R. rugosa, Ch. morifolium, Sa. sinensis, MI: R. rugosa matK
Ly. barbarum, J. sambac, Ci. reticulata,
Pa. suffruticosa

HCO061  Jinyinhua-KM Lonicera japonica L. japonica 1TS2 J
HCO062  Jinyinhua herbal tea-JGD L. japonica L. japonica ITS2 N
HC063  Jinyinhua-TTTM L. japonica L. japonica ITS2 N
HC064 Jinyinhua-CYT L. japonica L. japonica 1TS2 J
HCO065  Jinyinhua-LLT L. japonica L. macranthoides ITS2
HC066 Jinyinhua herbal tea-FMY L. japonica L. japonica ITS2 N
HCO067  Jinyinhua-CR L. japonica L. macranthoides 1TS2
HCO068 Jinyinhua herbal tea-LXY L. japonica L. macranthoides ITS2
HC069 Jinyinhua-DQZB L. japonica L. macranthoides ITS2
HCO070  Jinyinhua-QYT L. japonica L. japonica JYH N
HCO071  Jinyinhua-BCT L. japonica L. japonica JYH N
HCO072  Jinyinhua-YFT L. japonica L. japonica JYH N
HCO073  Jinyinhua-JJ L. japonica L. macranthoides JYH
HC074 Kechang jinyinhua L. japonica L. japonica JYH N
HCO075  Jinyinhua-YGM L. japonica L. japonica JYH N
HC076 Jinyinhua-EN L. japonica L. japonica JYH N
HCO077  Juhua juemingzi herbal tea-RTZ Ch. morifolium, L. japonica, Ly. barbarum, L. macranthoides JYH
Ca. obtusifolia, Ar. lappa, O. fragrans
HCO078  Juhua juemingzi herbal tea-MXL L. japonica, Ch. morifolium, Ly. barbarum, L. japonica 1TS2 N
Ca. obtusifolia, Ci. japonica, T. mongolicum,
Ar: lappa, Sa. sinensis
HCO079  Pangdahai luohanguo pipa herbal  Sterculia lychnophora, Siraitia grosvenorii, L. macranthoides 1TS2
tea Eriobotrya japonica, L. japonica,
Ch. morifolium, G. jasminoides,
Gl. uralensis, Sa. sinensis
HCO080  Juhua juemingzi herbal tea-QWX  Ch. morifolium, Ly. barbarum, Ca. obtusifolia, L. macranthoides ITS2
Ar: lappa, L. japonica, O. fragrans
HCO081  Juhua juemingzi herbal tea-ML Ch. morifolium, Ly. barbarum, Ca. obtusifolia, L. macranthoides ITS2
Ar: lappa, L. japonica, Ci. japonica,
T. mongolicum, Sa. sinensis
HCO082  Jinyinhua juhua herbal tea Sa. sinensis, Ly. barbarum, Ch. morifolium, L. macranthoides 1TS2
L. japonica, Mo. alba, Gl. uralensis
HCO083  Juhua gouqi juemingzi herbal tea L. japonica, Ch. morifolium, Ly. barbarum, L. macranthoides 1TS2
Ca. obtusifolia, Ci. japonica, T. mongolicum
HCO084  Juhua moli jinyinhua herbal L. japonica, Ch. morifolium, J. sambac L. macranthoides ITS2
tea-WLT
HCO085  Jinyinhua taiju pugongyin L. japonica, T. mongolicum, Ch. morifolium L. macranthoides ITS2
HCO086  Juhua moli jinyinhua herbal L. japonica, Ch. morifolium, J. sambac L. macranthoides 1TS2
tea-QY
HCO087  Luohanguo juhua herbal tea Si. grosvenorii, Ch. morifolium, T. mongolicum, L. macranthoides 1TS2
L. japonica, GI. uralensis
HCO088  Danzhuye juhua gancao herbal tea  Lophatherum gracile, L. japonica, L. japonica 1TS2 N
Ch. morifolium, Gl. uralensis, Ca. obtusifolia,
Z. jujuba, Ly. barbarum
HCO089  Gouqi zhuye juhua herbal tea Ch. morifolium, Ly. barbarum, L. japonica, L. japonica 1TS2 J

Lo. gracile, Ca. obtusifolia, GI. uralensis
HCO090 Juhua juemingzi gouqi herbal tea  Ly. barbarum, Ca. obtusifolia, Ch. morifolium, - -
Ar. lappa, L. japonica, O. fragrans
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HC091 Honghua-HST Carthamus tinctorius C. tinctorius 1TS2 N
HC092 Honghua-YSJP C. tinctorius C. tinctorius 1TS2 N
HC093 Honghua-TTTMI C. tinctorius C. tinctorius ITS2 N
HC094 Honghua-TTTM2 C. tinctorius C. tinctorius 1TS2 N
HC095 Honghua-ZQT C. tinctorius C. tinctorius 1TS2 N
HC096 Honghua-SYD C. tinctorius C. tinctorius 1TS2 N
HC097 Honghua-HJ C. tinctorius MI: C. tinctorius * ITS2 N
HC098 Honghua-GYT C. tinctorius C. tinctorius 1TS2 N
HC099 Honghua-YYT C. tinctorius C. tinctorius 1TS2 N
HC100 Honghua-BXPJ C. tinctorius MI: C. tinctorius “ 1TS2 N
HC101 Honghua-YMT C. tinctorius C. tinctorius ITS2 N
HC102 Honghua-BYN C. tinctorius C. tinctorius ITS2 v
HC103 Honghua-XET C. tinctorius C. tinctorius 1TS2 N
HC104 Honghua-MH C. tinctorius C. tinctorius 1TS2 N
HC105 Honghua-SDDCC C. tinctorius MI: C. tinctorius “ 1TS2 N
HC106 Honghua-HRT C. tinctorius C. tinctorius ITS2 v
HC107 Honghua-BSZB C. tinctorius C. tinctorius 1TS2 N
HC108 Honghua-QY C. tinctorius MI: C. tinctorius “ 1TS2 N
HC109 Honghua-BFT C. tinctorius C. tinctorius 1TS2 N
HC110  Honghua-NN C. tinctorius C. tinctorius ITS2 N
HC111  Honghua-LHT C. tinctorius C. tinctorius 1TS2 N
HC112 Honghua-XZ C. tinctorius C. tinctorius ITS2 N
HC113  Honghua-SHYS C. tinctorius MI: C. tinctorius “ 1TS2 N
HC114 Honghua-XLZB C. tinctorius C. tinctorius ITS2 N
HCI115 Honghua-ARYS C. tinctorius C. tinctorius 1TS2 N
HC116 Honghua-JYYS C. tinctorius C. tinctorius ITS2 N
HC117 Honghua-MYX C. tinctorius C. tinctorius 1TS2 N
HCI118 Honghua-QHT C. tinctorius C. tinctorius ITS2 N
HC119 Honghua-JBT C. tinctorius C. tinctorius 1TS2 J
HC120 Honghua-CTZB C. tinctorius C. tinctorius ITS2 N
HC121  Yejuhua-QYT Ch. indicum MI: Ch. indicum psbA-trnH N
HC122  Yejuhua-YNSZT Ch. indicum MI: Ch. indicum psbA-trnH N
HC123  Yejuhua-HLZB Ch. indicum MI: Ch. indicum psbA-trnH J
HC124  Yejuhua-KLK Ch. indicum Artemisia sieversiana  psbA-trnH

HC125  Yejuhua-SXT Ch. indicum MI: Ch. indicum psbA-trnH N
HC126  Qinling yeshengxiaojuhua Ch. indicum MI: Ch. indicum psbA-trnH N
HC127  Yejuhua-LLR Ch. indicum MI: 4. sieversiana psbA-trnH

and Ch. indicum

HC128  Yejuhua-YCBC Ch. indicum MI: Ch. indicum psbA-trnH N
HCI129  Yejuhua-MGYSC Ch. indicum MI: Ch. indicum psbA-trnH N
HC130  Yejuhua-GQT Ch. indicum MI: Ch. indicum psbA-trnH N
HC131  Yejuhua-HYYS Ch. indicum MI: Ch. indicum psbA-trnH N
HC132  Yejuhua-CSR Ch. indicum MI: Ch. indicum psbA-trnH N
HC133 Xiaoxiang yejuhua-DLBZ Ch. indicum MI: Ch. indicum psbA-trnH N
HC134  Yejuhua-XWYS Ch. indicum MI: Ch. indicum psbA-trnH N
HCI135  Yejuhua-YXT Ch. indicum A. sieversiana psbA-trnH

HC136  Huangshan Yejuhua herbal Ch. indicum MI: Ch. indicum psbA-trnH N

tea-YPYS
HC137 Huangshan Yejuhua herbal Ch. indicum MI: Ch. indicum psbA-trnH N
tea-WBYS

HC138  Yejuhua-YR Ch. indicum MI: Ch. indicum psbA-trnH N
HC139  Yejuhua-GZSH Ch. indicum MI: Ch. indicum psbA-trnH N
HC140  Yejuhua-SZZB Ch. indicum A. sieversiana psbA-trnH

HC141  Yejuhua-TRYCL Ch. indicum MI: Ch. indicum psbA-trnH N
HC142  Yejuhua-QMPJ Ch. indicum A. sieversiana psbA-trnH

HC143  Yejuhua-ZYC Ch. indicum MI: Ch. indicum psbA-trnH N
HC144  Yejuhua-GLHX Ch. indicum MI: Ch. indicum psbA-trnH N
HC145  Yejuhua-XLJX Ch. indicum MI: Ch. indicum psbA-trnH N
HC146  Yejuhua-GZXD Ch. indicum MI: Ch. indicum psbA-trnH J
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HC147  Yejuhua-FSGW Ch. indicum MI: Ch. indicum psbA-trnH N
HC148  Yejuhua-TR Ch. indicum MI: Ch. indicum psbA-trnH J
HC149  Yejuhua-XXNY Ch. indicum MI: Ch. indicum psbA-trnH N
HCI150  Yeshengjuhua-QSYY Ch. indicum MI: Ch. indicum psbA-trnH N
HCI151 Taiju-ZMPX Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC152 Hangbaiju-XHCY Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC153 Hangbaiju-ZHH Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC154 Gongju-GYT Ch. morifolium MI: Ch. morifolium psbA-trnH N
HCI155 Taiju-PZX Ch. morifolium MI: Ch. morifolium psbA-trnH J
HC156  Gongju-JGD Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC157 Taiju-ZYC Ch. morifolium MI: Ch. morifolium psbA-trnH J
HCI158 Taiju-ZJ Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC159 Hangbaiju-MYYH Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC160  Juhua herbal tea-SZW Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC161 Juhua-BHC Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC162 Huangshangongju-YLZ Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC163  Taiju-TMCS Ch. morifolium MI: Ch. morifolium psbA-trnH J
HC164 Taiju-XX Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC165 Taiju herbal tea-JLF Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC166 Xiaohuangju-QCBH Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC167 Huangjuhua-LHL Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC168  Juhua-PS Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC169  Juhua-BMY Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC170  Juhua-HFT Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC171  Gongju herbal tea-MHBH Ch. morifolium MI: Ch. morifolium psbA-trnH N
HC172  Huangju gouqi herbal tea Ch. morifolium, Ly. barbarum MI: Ch. morifolium psbA-trnH N
HC173  Juhua gouqi herbal tea Ch. morifolium, Ly. barbarum, Sa. sinensis MI: Ch. morifolium psbA-trnH N
HC174  Jinyinhua gougqi juhua herbal tea Ly. barbarum, Ch. morifolium, L. japonica MI: Ch. morifolium psbA-trnH N
HC175 Juhua gougqi jinyinhua herbal tea Ch. morifolium, Ly. barbarum, L. japonica MI: Ch. morifolium psbA-trnH N
HC176  Pugongying juhuacha herbal tea Ch. morifolium, L. japonica, Ly. barbarum, MI: Ch. morifolium psbA-trnH N

Gl. uralensis, T. mongolicum
HC177  Lianzixin juhua herbal tea N. nucifera, L. japonica, Ch. morifolium, MI: Ch. morifolium psbA-trnH N

Gl. uralensis, T. mongolicum
HC178  Pangdahai luohanguo pipa xueli Ste. lychnophora, Si. grosvenorii, Er. japonica, MI: Ch. morifolium psbA-trnH N

herbal tea L. japonica, Ch. morifolium

HC179  Juhua herbal tea-WW Ch. morifolium, R. rugosa, Z. jujuba, J. sambac, ~MI: Ch. morifolium psbA-trnH N

Ly. barbarum, Sa. sinensis
HCI180  Juhua juemingzi herbal Ch. morifolium, Ly. barbarum, Ca. obtusifolia, MI: Ch. morifolium psbA-trnH N

tea-MHBH
Lo. gracile

Gl. uralensis, L. japonica, Ci. japonica,

2 HEHRRIERETLZ DNA EZREBFFIFREL

S EEARG B R E, B8 H AR o R
mh, FEH 17240 FF & AT DL gk ek AT S IR AT AT IR, N
A2 M BEAFTE T F I T FALLHE W I F A
J&, AW H A N R S, MOs LA St 174 4y
¥ 3E4T DNA $2 UK PCR Y, e &L 164 1k
B3R 43 PCRA 3 P24, o A b 19 91.11%, PCR =
WIEE 1% B5 N5 0 o J Wl ik s U0 36 AT XL 1) W % I )
Wb 3 5 3RS DNA K751 . HoR 10407 2 I E
B TCIEIRAGY W=, HoAR B GRS 0 VB
AERE S 5 47, I 35 A 4 DNA ™ 5 B& i, i 8206 %
RS EN T Em e LEE, Rihk%ErE
2.

3 TEARRIFRRELEEZDNAZEB S FEERM

X F IR B I 3RS DNA 26 T2 1 164 43 #F S idb 4T
G FHE, A RN TR S EES RN
1E & T % Eugenia caryophyllata, 2 4y T 2 W24 %
B2 BN T LT # Syringa reticulata; FAAEFE & 7 4
B 85 WON IE Sy MLTE Sophora japonica, 2 1y % 7€ 45 S
R b BIARAE Robinia pseudoacacia; J5FMEAE T H1AX
1 3 %8 78 45 N IE 5 IR ANAE Magnolia officinalis, 8 1y %
T8 45 BN L KR 2238 M. delavayi; T8 2148 % 5 R
9 1y % 5 45 L N IE W T8 4048 Crocus sativus, 1 11 % %€
gt WLl 5 4048 Carthamus tinctorius; 453 16 K8 5 &
14 40 % 5 45 SN &8 48 1E & Lonicera japonica, 15 1
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Figure 2 Flowchart for floral herb identification in scented tea sample. The red box represents the target ingredient for identification in the

flower tea
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¥ DX-F/DX-R.HH-F/HH-R.JYH-E/JYH-R, F LA 3~ 18
5 5 1t DNA S5 T2 RS A0 7 41, AT 55 0 DNA B fig A i
B 5> F 508 o R IR S R 45 R Aan R =Xy
SR S B RE S MLy (BN T TR &
HIAE) v 1 DNA S5 TR0 560 7 71 47 3, PCR 438 2%
I8 100%, PCR 438 = W 28 0 > By %1 Bt I 35 mT
DA 2 WD Rl R, 5 1% v BOE T B AR 5 104
S8 . FHUL AT L, RS R BT R S R AR R K
o 7% E AR, UGS A T 17 72 DNA [ i i
FE o
5 diEmPEEBERASH

TE 20 1 L AEAE TR FE il P AELE 50 (S5 4 il N
HC097.HC100.HC105.HC108 HC113) ¥, i i 1t
MR TE R I 5 (] 4k S ) H A AR RE S A L, 5
BCE HA BN B ML TR ARHE TR B A R 5
a1 1E S LA IR 2561 HC091~HC095 /4 A7 1 & KT
HC097.HC100.HC105.HC108.HC113, # & J& Wi & 4
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T K, TG B AR (LB R A T HC097 \HC 100
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Figure 3 Statistical analysis of adulteration of nine floral herbs in scented tea samples. A: Summary of adulteration in 180 scented tea sam-

ples; B: Investigation of adulteration in nine floral herbal tea samples, respectively
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Figure 4 The water test comparison between dyed and weight-gaining Carthamus tinctorius samples (HC097, HC100, HC105, HC108

and HC113) and ordinary C. tinctorius samples (HC091-HCO095)
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