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[Abstract] Objective: To systematically analyze the chemical components, blood—absorbed prototype compo—
nents, and metabolites of Hejie Shengfa Tang (HJSFT) using UPLC-Q-Exactive MS/MS technology, and to explore
the material basis of its mechanism of action. Methods: The chemical components and metabolites in the HJSFT
water decoction and the serum of mice after administration were analyzed using a Waters ACQUITY UPLC
HSS T3 column and a Q-Exactive HFX high-resolution mass spectrometry system. The blood—absorbed prototype
components and metabolic types were identified by comparing characteristic fragments with literature and
database information. Results: A total of 160 compounds were identified, including 33 blood—absorbed prototype
components and 9 metabolites. These mainly included flavonoids, phenylpropanoids, and terpenes, with
glucuronidation, sulfation, and methylation being the primary metabolic pathways. Conclusion: After oral admin-
istration, the active ingredients in Hejie Shengfa Tang can be absorbed into the blood and undergo phase II
metabolism. Its therapeutic effect on alopecia areata may be related to anti—inflammatory, antioxidant, and
immunomodulatory actions.

[Keywords] alopecia areata; Hejie Shengfa Tang; blood—absorbed components; metabolites; UPLC-Q-Exactive
MS/MS
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BEFE (alopeciaareata, AA ) f&—FHEPE SAEPE SN T
WP 5075 , 38 22 0y Jy 8 B D 5k O [0 T2 1 Gt
BEH, 7 ] KRR A i AR, AR ER 2290,
HEZAE F TR AAGEI B RS, i 250
HOD PR SR RIA TG B i, B R AR E £ e, ik
A, BN AR A A TR DL, IR it 2 Rt 2 Tl R 1) 2
PRGN, = H R MBS, 2k R BT, AAE G
IG5, BUA IR 97 Q0B 2 B R IR IT | Janus I
(Janus kinase, JAK)IM 5155, BARAEAH AU MAER , (A IFE
FERIVER i 250 B R R A IRl R AR Sk, i R 25 R 2 WA
ZH0 5 L R U AR R AR R B 2 B O 4
Iy “ S e B W5 B AR AR DAL, I IR 4TIz
TR TR R AROBIR IRYT  WIRHLZ G AARH
B UL B o B AR AR AT o 4 ) 7 A7 08 0 2 2 o B 23 AR Ml
I PR 886 A28 07 “ S8R e B 4 055 s B il 1 A A &
W, FLA R BB e w2 B T 8k, I PRI AL
3 SR ILAL 2% WL A3 B A N AR AIE 1 AS W o AR BT 5 R
JHAB 5 0 AH €3 - PURR AT - Orbitrap 1 43 9% A2 BE B 1% (ultra—
performance liquid chromatography —Q —Exactive Orbitrap
mass spectrometry/mass spectrometry , UPLC-Q-Exactive MS/
MS)EAR , S B A AR & 1 B A2 3 BRI AR AR, LA
R FAE AL 58 SR S0 56 Ak 40
1 & #

1.1 %E5shdr  SPFRCIH/MHeJMEMESJHIE /N I12 R, W H E
BAFRPITL A FER A YA R T, SEgsh WL TV kS
SCXK(75)2021-0003 . S H g #2418 5% T8 st =L K 3
S SRR IR 20~25 °C, AR 409%~60% , 12 h/
12 hEARE G JEER BT A s8R 3%, B ok JEE A
TR CHATHIR SRR A LI B INZE 5 2t (L
IACUC-JT-202401119-06)-
1.2 ZihBEA K OGP EAH RIS Ak g0, L
TR I A A E Millipore 2 7, £ i A1 B0 [ 3€ [ Fisher
Chemical AF], LI A Honeywell A B . SE5 T FA AN A A= B %
AT RN B AR LR 1, 25 i IR Bk A 27 5 DU lfe PR [ =
B T PR 8 O I &, AR A AR N R AT [ 25 ) (20204F
IO BB AR

*1 HmikAREER
2kt iRz P/
1 20250401 LA B 25 B A R )
HWF - D2025267 D) s A 258 A BR A
FHE D2506088 VU1 GE s AE H 252K R A FR A )
W5 (262408004 b ar b 240 B 1A PR 7
WA 20250511 DRFR R R AT
AZE 8250717005 WALE G @R A RA

KA 250107 LR 25 BB A BR S )
WRHE 240301 IAALIE M 25 R R A BRA F
250601 LR T2 A A B )

futant 250402 LR R PR 7

1.3 E2ME  Q Exactive HFEIFTHEY Vanquish UPLCE!
AR (T A W B R R R R B (rh ) A BR 2 W5
Centrifuge 5430 R {15 i /5 140 2500 ML (7 [ SE AR A A ) 5

ME1047 B K7 (R 836 R 24 7)) s Qr- 18R FER A
TR PR A BRA R ) s FD-1C0-80 K14 5 TR ML ( L ifF
FE RIS A BR2N ] ) ; SB—4200DRYHE A5 I VEML (T IloBr 2 4
YIRHE AT IR A FD)

2 A i

2.1 AeffA K AR SRR R & AT RRR BRI AR A
KGR 5112 g FEi10 g, P56 o, 10 o, R H
10 g, IRH10 g, %210 g, £ Z210 g, KE10 g, AT 10 g
121 /KRB BRI, B K L b, i 3, AU, e i, 15K
PRI , 75 FH . HX600 nLZKBEHGE T 1.5 mL EPAE 5 ILA400 wL
Al H R, IR IR 2010 55 H200 L E3RVE T, ILA200 wL 40%
S K VT 5 IR TR 2010 s5 B30 15min (16 000xg, 4 °C), B L
TH, S

22 dEAAEE WM URE K12 /N R L
S iEs HAl R R e 2541, e R R A R i ok 4
2520/ N R IR 2 o/ (kg » d )V 8 RN A R 1 K B, T 25
2N BT B AR AR BRI, 7487 R UHE B R 1 h,
JRTEEFE TC A5 /N BRUIE 5 K AR I < #5730 minJi5 B T
4 CIIEHLL3 000 r/mind #2500 10 min, &L LIHIFE T
56 C/KHT30 min K% , £20.22 wmIENEIT U85 , HA-80 CUKA
PRAF A BUMTEREAR 150 WL T 1.5 mL EPE T, i1 A450 pL
kAl BE, IIEIR A 60 oJF T-20 CHIFE 30 min, FFLL16 000xg.
4 CE 0220 mino W T IR B2 T4 FRIELL100 pwl. 40%
F BRI TR, IR AT G , FELL16 000xg 4 ‘CES L0215 mine
W E 58 TR, ROAS M SRR A SR SR W, &5 o 25
SIIRTE - EE G

23 &iEEM  AIEH: Acquity UPLC HSS T3#E(100.0 mmx
2.1 mm, 1.8 wm); AR :35 °C; T8I AH :0.19% H BRKIE W (A)
~0.1% MR ZJEH W (B) ; 6 BE e M : 0~3.0 min, 5%~25%B;
3.0~8.5 min,25%~45%B;8.5~14.0 min,45%~95%B; 14.0~
17.0 min,95%~98%B;17.0~17.2 min,98%~5%B;17.2~20.0 min,
5%B; ii# :0.3 mL/min; FEFEAREL 5.0 pwL; PDATHEH
210~400 nm.

24 FEgEM BFIRESLANE S RERMIE AT
FHIAE R RS RAETE FE90~1 500 m/z; 555 FELHE3 800 V(ESI+)/
3500 V(ESI-)E%2.5 kV; B FIRIELEE 100 °C; B IREE320 °C;
B AR B350 °C 5 BT HAS arb; T BT IRH 20 arb;
SR 250 °C; BUA T 600 Lh; 5505 % 71310264 kPa
(45 psi); TR WA HL R 80 V; HEFLHL 40 V; #MEEHL 80 V., 4K
P R A  Full MS/dd-MS2(Top 10) 5 MSE; — 2443 %K
60 000; -2 HEH 15 000; 24 A8 & (NCE )20.40 .60 eV
(Full MS/dd-MS2); fIKEEREFAREERERG eV, R AEE L
FEAER20~50 eV(MSE )

2.5 BERELLE FHRHIEREEWEraw3CHE )T
Proteo Wizard A 55 e JymzXMIAE X BB J5 i FH XCMSH 433
RGN A B B[] (RS I W4T 5 AN AE 4 B 4 T4k 1
Jei W BN 5 A b 2 B0 PR EA T DS IRE , SE Ak S % O
S RIATEIT 0T, A FEA AP 5 B R A A& 2
J&5HT o

3 & R

3.1 AFmH 5 RHUPLC-Q-Exactive MS/MSHIA , 45
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ORI ] B TR, 2 B A SCHR SR T, i
ZAETE I 160FM 22 1807, IO 928 B 2 Ly o H v B
FACEWT2M RN R G Y2850 IS W24 5 iR
LRl AERIBROTH (15 HE5.6% ) ARG R 6Fh A HLM6M X 3R
AN IERRATHE D) VRh R LR K7 160R AL S WY 70 26 2 b L
B S B U N 1) 22 a7 N S e s W S e R T S RS
2~3;

Proportion of 160 Compounds by Classification Caunt of Compounds by Classification (n=160)
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g3 MERFERBTFEATAETFRE
3.2 )\Jﬁlﬁi’\ 56 TR R R DR I TR RHIE B
PEHEATUCEC /3BT, I A i SR 43 334, JH v i 2
E P erh IR A YIoRh L G SR N R A
YaRh A Ul 1R LA R AR W R AT A= W 1 b (L3R 2) SR 25

R2 FBERFANB S

&5 LAY R BFR SWfEw) REppm RANEWn  FERRETE g

I 85 Dictamnine) CHNO, N+HF 2000714 45 28 20007,13607,200.13,201.1 IR (alkaloids )

2 AEFFAMulifdin) CHNO,  DRHP 2600126 10 284 98.06,260.11,129.1, 242,15 ATZR (phemylpropanoids )
3 BREBO-calleoylquinic acid) L0, M-HF 3530993 18 30 191,06, 135.04, 179,03, 353,09 AR (phenolc acids)

4 1-MERES TR -caffeoplquinic acid) CHi0 M-HF 3530881 14 379 191.06,192.06,353.09,93.03, 161.02 TR (phenolic acids)

5 RITER Tsolerulic acid) CHi0, M-HF 1930502 49 38 134.04,193.05,117.03,149.06,178.03 AR (phenolic acids)

6 HHRZ (Puerarin) C,H,0, M-HF 4151036 05 401 267.07,415.1,295.06,277.05 B2 (favonoids)

7 3-0-JIHBZETR(3-0-Feruloylquinic acid) € H,0, M-HF 3671035 07 45 191.06,173.04,93.03, 134,04, 193.05 A2 (phenolic acids)

8§ AT (Rutin) o0y N-HF 609467 00 501 300.03,609.15,271.03,301.03,255.03, 151,01 E A (Ravonoids)

9 RREEZ (lsoscopoletin) CyH0, [M+H] 1930494 07 517 193.05,133.03,178.03 A ER (phenylpropanids )
10 34-ZIMEB AT, d-calleoplquinic acid)  Cal,0,, N-HF 5151094 14 530 173.05,135.04,179.03,353.09,191.06 ATZR phenylpropanoids )
1 35-ZHMEBATRI3, 5-caleoglquinic acid) (1,0, N-HF 515197 16 550 191.06,353.00, 135,04, 179,03, 161.02 K (phenolc acids)

12 HeER(Budesmic acid) (05 M-H} 2110609 14 50 167.07,212.0,211.06,123.08,211.04 A EE (phenylpropanids)
13 45-ZIMER AT, S-calleoplquinic acid)  CaH,0,, N-HF  5IS193 06 576 173.05,353.00, 179.03, 135,04, 191.06 AR (phenlic acids)

14 BEHZ(Bayin) Coly M-HF 4151035 23 583 295.06,267.07,415.1 BT (Tavonoids)

15 HAF(Querctrin) a0y N-HF 470941 15 585 300.03,301.04,447.09,271.03,255.03 B (Navonoids)

16 IWZM-3-0-AH (Kaempferol 3-xyloside) — CH,0, M+H] 419096 18 6.2 287.05,419.17,153.02 HEZE (favonoids)

17 B EHF (soliquiritin) (o N-HF 4170094 17 6,68 255.07,417.12 B (Tavonoids)

18 KEH(Daidzin) CoHfy N-HF 4150969 0l T4 253.05,415.1,209.06, 14305 B (Ravonoids)

19 REHZ(Luteoln) 0t N-HF 2850406 12 764 285.04,133.03, 15101 B (Tavonoids)

20 EFEB(Gardenin B) CHi00 MsHF 3591120 08 798 359.11,329.06,153.02 HER (Mavonoids )

A EB-3-0-FF 8 (Tifoln) CHy0, M-HF 4470939 12 821 284.03,447.09,269.05 285.04,284.06 FEF (Ravonoids)

2 HiEZ (Naringenin) 005 M-HF 2710614 03 846 271.06,119.5,15 BT (Tavonoids)

B AR (Kaemplerol) Ce M-HF 2850409 05 ) 285.04,24205, 15101 B (Ravonoids)

U HEHI(Glyciein) € H0s MsHp 2850755 08 87 285.07,270.05,242.06,211.08 B (Ravonoids)

%5 KA (Apigenin) Gty M-HF 2690457 05 875 269.05,151.01 B (Tavonoids)

2% HRHE Diosmelin) €0 N+HF 3000004 0l 8.86 301.07,28605,258.05,30.07 B (Ravonoids)

7 FE-1-HEH Genkwanin) CHo0s MsHp 2850746 06 900 285.08,242.06,153.02 \@Hﬁ(ﬂﬁmnmds)

B KA Jasmonic acid) Cot0: N-HF 20900079 23 1101 209.12,163.11,210.12,165.13, 19111 BRRATHE M1 faty=acid. derivaives )
29 BHAR(Platanic acid) (o0, N-HF 4573326 07 132 45733,438.34,455.32,395.3 411.33 mgmg%uemmm

30 Echinoeystie acidﬂtﬂ%@ﬁ(ﬁ?chinoq‘sﬁc acid) CyHg0, [M+H} 4733623 02 1353 187.15,105.07,119.09 fﬁEiﬁL%%(temenoids)

31 HENE(Clabrolide) C,H.0, M:H 4693309 07 1474 46933,42332,233.15 WAMLAY (terpenaids)

3 FEH Oleanolic acid) (ol N-HF 4553531 02 1581 455.35,112.98,407.33 WA A Gerpenoids)

3 BEREIR(Usonic acid) 0, M-HF 433317 07 16.19 453,34, 40733 WA AY (terpenids)
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ZFANFHRBEFERXTEBEFRE
G3 BRI R AR A

& 7

FONT A TSR 2K R B s T AR AR R
R3 MBELAEARBE RS

2 IR A A 1L AR LA T AN AR W e A A
FALUERF IO NS ) (I3 ), AT ZE K 32
FFE TR T (glucuronide, GluA )45 &) (Kaempferol .
Apigenin.TricinNaringeninHispidulinLuteolinPectolinarigenin),
LB R AL (S0,) 45 & 1 Daidzein, YA X 110-H 34k
(CH)™ ) Fisetino XSGy 2R s AT R
PRE IS L HES.8~9.8 minDX[H], 7 SAL A T AHARIAAE .
4 W ®

(R -BIHE SRR & A, A E A S =
AR RS SR S B A, D BN 5 AA Y &
Az R RO SG o B AR ™ S48 20 B REAX 6 UL i A1 <
MU T B, e e L TR L VIR 2 AR o, 2
BHARATLASAD, W FFAR 5 . =R AN, 5 | RN Il i A7 e
B, B AR IR /D BH X B i PR AT 0 B 1 07
E ST e B A SR st (€ ) H 107 5%, i
SNILE T Z B s, AIMEAR i T8, — B R, A Tie

M, SES e B WG £ 27 00 B D AR R RS
AR, a0 TR IS AU SRR, BEFE B HIL-S Sl in e

B 05 1 5 UE S HUAE B o 0o B 2% B TR G IR LA /D>
BH 2R K ha W S S e WA A X, e
FEEERE , By ARZE AR, IniAant:, 54 “Ffg s &7 it
2R 7 S 7 A i R R R o D BT I R S R
T2 PR HBRAECRE s PRYSCRR =
IR 220 AA B B R H A Gimmune  privilege ,

IP)YHRJE , TN T 0 B B T Yo s, Hoad i &
TFN—y/TL~15-JAK-STAT:# #% J Th1/Th 1740} L35 Treg DI fig
TR B e IR S AT, AR I A A T Y BOR AT
Z— SR BRI, JBORAAE B, A 5 He 4 5 1
160FMb &9, P i AL G di 72780, o BAb AW 145%
XL HE AL A (el e R ORI R A8 AR ) IR
SCEA W E PR B AR G AT S T 3 s
NF-xBill % 832 E AL 3 . TR Th1/Th1 740 R T (1 238 %
ML, 81T ML G ge S 0o, 7] R T 100 A A ) 28 98 A s L3k
T o A F 0 6 H 330 S YA I 435 9 i LA 8 i A = 114
I AR R PR R Ak, B AL Y 361k R 2 43 2h
JE A SRS T e A SO T ARARI , S 2580k #E Rt A i ik
SERETR” A 2 (Quercetin) 13833 R P NF-kB5 MAPK
{55, A BANHI TN -o  IL-18 JL-625 2 Fl 4858 R T (107

S fh B AFL BEF S nn) BEppm R FERAE TR g

1 %P (Kaempferol) Cld  GH0,  M-HF 4610730 13 587 285.04,286.04,257.05 B2 (flavonoids)
2 & (Apigenin) Clud  CoHWOy  [M+H]  447.0917 02 6.56 271.06,151.01 B (flavonoids)
3 ZHEHEAREE (Tricin) Cd  CeHy05  M-HF 5050992 02 6.63 329.07,314.04,299.02,271.02 2 (flavonoids)
4 i # (Naringenin) GiA  CuHg0,  DEHP 4470938 16 7.00 271.06,243.07,151.01 FEZE (Mavonoids)
5 RZEHT# (Hispidulin) Cud  CoHy0,  M-HP 4750887 10 756 284.03,299.06,475.09 HEE (flavonoids)
6 KEHIL(Daidzein) S0, CHOS  [M-HF 3330076 0l 7.86 253.05,225.06,333.01,254.05,252.99  #HZE (flavonoids)
7 REEZ(Luteolin) CluA  CHO,  [M-H 4610726 02 8.11 285.04,285.08,461.07,270.05 R (Navonoids)
8 BEBIMT R (Pectolinarigenin)  GluiA— CuH,0,  [MeHP 4911180 06 8.12 315.09,285.04,300.06,282.05,257.04  #HZ(Mavonoids)
9 W Z (Fiselin) CH,  CH0,  [M-HF 2990563 08 9.76 284.03,299.06, 110.0,165.99 HELE (flavonoids)

59



* & (3 532

2026 3 H %325 %38 March.2026 Vol.32 No.3

AR B SE i, 7E C3H/He) /I FRA AR v | 4 17 38T )
TR/ IN B i PR 2 B R U T 2 ) 6] 56 i 4T L I g,
AJRFZE (Luteolin) A | 1EHT 28 5 B R G yse P8 49 3614, ]
I R B AN BT A AT RO AR A BOAE R R N,
FNF-kB JAK/STATSE 3 SMNH ARSI HAE SR SR B
A R R S HAR A VEF FEAAPITFN—y R SRS 52 T,
luteolinf FHFTLR B A FIBY) A BE Al K 1T (Naringenin ) #£
Bz Bk AT 2 20 i 5 e AR o, TR A NF-k B P S0 &
M PR, 48R O Hz ik 9 SR BE EL A B R A o, R
BB (Tricin) 22 30 H COX T PR ] 5 P B50sns , 3 2
I TLRA/NF-B/STATIE 5 U R HILHT R AE P,

A5 R I, GluA/SOyCH,CIHFRIE 5 Z By 25 1 RS LA
UGTA SR A IS IR 1k . SULTA T RO BR IR 1L Ry T A L AR
— 3 X B A YR T KB S ERR R, RO e nkm”
T P A G T A R T R R R 45 5 R 24
FHTE MRS " AT 2, (O R B, AR AE 44
rPRL 20 M L 5 4 L0 11 (3 250 R A R, T R
TR T W B A AR TR 25 & Wl < B 48/ s Ak
W, SEBL T 6P LAY FE A 1V A BB B o 3K — A
Hb L 28 VR B AR AR R 53R (Luteolin ) 4 45 WE R R B0 A 40
SRR AR P AR B GGTIE , IR RSN BN HP R AN 5 A Bl
YA IR BRI G 3 PEAE DN, A8 55 46 1 Y Luteolin |
Kaempferol .Apigenin \Naringenin % [ GluA Z5 & ) B LB A TE
AGIR , HTEAA SE LIRS ] e F A A s T, T 07
SARFEMEDTR AR X D IR R N B A A
SRS - SR 2550 I 2R -2 R B R T PR R
Fisetin 7] P2 N2 .\NF-kB .MAPK . PI3K/AktZ{5 538 i, He B
PR -PT A A, A7 AS: H H o FR AR AR, 756 1
5 F FALAFAERY, Daidzein : S+ BB EAT G V835 5 9 40—
G RERR AR , T3 53 NF-k B/MAPK/JAK —STAT%F 2238 [ 5%
i) G328 S0, FLBR R AT T A QIR s, 25 1, i/ 5 3%
B2 3 T A M E S GluA = SRS, g A &% T i
AARY“RAE G~ F AR B AR AL TR E A 2715 1 2
FRIERN

T 242 22 i A 2R TN 22 AR FE AL , (i HAE 31
B 2EDFE TG PR  T4E R, UPLC-MSE5 & T =4 85 RE
s RABUE , BEME TR | VTG i 8 R R 2R A P 4 MR A 43
U= , B BA ST H 24 A A o (4 B2 T L A 5 )
FHUPLC-Q-Exactive MS/MSEIAR RS54 T A A= K7 A
I J5 2 B 43 B AR 7= 1, e 35 3 2 A 4 160 LA I K,
53 33F0 KA RN, HLABERN S hy 3=, W] BE R B2k
Tl AR S5 S R K 1 ] R A S — Gl - LR
W = ENG RN Wy R R (AR AL i
BT 25 07 R AR AT AR AE — 2 R B, 1 R
2 08 B3 KA R AR = AT 5 i — 2 5, L
ST 7 HL 2GR0 S Rt RAE AL, Rl R PR AL o
IS A S AR
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